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a Quick Look at this 


How to improve your gas lift installations 

(Part 1) . . . Accurate injection gas pressure at 
depth calculations are essential for proper design and 
analysis of most gas lift installations. The first part of 
this series on gas lift includes new and unpublished charts 
which reduce significantly the time and effort required 
to calculate gas pressure at depth. In addition, a new 
method is presented for determining gas pressure at the 
surface when gas at depth is given. Easy-to- 
understand example problems demonstrate use of these 


Page 63 


pressure 


exclusive charts 


Hardsurfacing can increase life of tool joints 

and drill collars . . . Submerged arc hardsurfac- 
ing deposits on tool joints and drill collars effect sub- 
stantial savings for the contractor through increased life 
of the joint or collar, reduced replacement costs and 
easier pipe pulling. This article describes accepted pro- 
cedures which will enable the contractor to apply this 
technique .Page 68 

How one company obtains good injection 

water at minimum cost... In a waterflood op- 
eration, water is injected to increase oil recovery or pre- 
vent pollution which would occur if produced wate 
were allowed to contaminate arable land or fresh wate 
sources. In any event, the criteria of major interest to 
the oil producer is the cost per barrel of oil produced. 
This article investigates field practices used in the treat- 
injection in subsurface formations 


ment of waters for 


during the course of production operations 


Know your mud pump (Part 12)... New 
pumps to meet the ever increasing demands of in- 
dustry will be developed through thorough understanding 
of present equipment and the problems involved. Sound 
engineering principles also will play an important role in 
this development. . . Page 76 
Insoluble residues provide good regional cor- 
relations . . . Correlation of Paleozoic strata is 
being done with outstanding success through study of 
insoluble residues. Cherts and silicified fossils are par- 
ticularly helpful to identify marker beds and to correlate 
samples from the outcrop to subsurface, and vice versa. 
Many residue zones studied in uplift areas are found 
elsewhere in thickened sections, all in their appropriate 
positions. A 25-year study of uplifted Paleozoic beds in 
Missouri has provided good regional correlations reach- 
ing basinward as far away as Mississippi, Minnesota and 
Studies Williston Basin 
Page 79 


Texas continue toward the 


How to determine contents of horizontal cylin- 

drical tanks . . . Here is an easily understood 
nomograph which is readily adaptable for calculating 
volumes of liquids contained in unstrapped horizontal, 
cylindrical tanks. Length and diameter of the tank and 
liquid depth are the only factors required for interpreta- 
tion of the nomograph Page 83 


4 


issue... 


Unusual techniques solve Wilmington subs. 

dence problems . . . Wilmington operators ap 
employing some unusual techniques to protect wells dam. 
age or outright loss by formation slippage. Enlarged bel 
holes, expansion-compression joints, special port collar 
removable casing head supports, special pack materiak 
proved their value in later formation shifts. Some of the 
novel ideas developed have applications in other phases 


of the industry 
C] How to control paraffin in separation equip. 
ment... Paraffin deposition and accumulation j, 
separation equipment processing gas condensate and 
crude oil can result in lost production, damage to equip- 
ment and increased operating costs. Application of the 
field-tested techniques described in this article to produc. 
ing installations will help to mitigate this vexing produe. 
tion problem 


Netherlands’ oil yield fills fourth of national 
demand . . . After more than half a century of 
oil exploration in many parts of the world as remote a 
Borneo, Royal Dutch Shell in recent years has established 
significant crude oil production literally in its own bacek- 
yard near The Hague in western Holland. .... Page % 


...and a bonus book 


IN LESS THAN TWO WEEKS you will receive the indus 
try’s standard reference work on international oil econo- 
mics—World Oil’s 14th Annual International Outlook 
Issue. This “extra issue” is just one of the many bonuses 
you receive as a WorLp Ot subscriber. 

Here is a small sampling of the carefully researched 
and documented report you soon will be reading: 


World Report on... 
Demand... is expected to increase 6-7 percent. 
Crude Production 
demand. 
Crude Reserves 
are expected to increase a little more this year. 
Wells Drilled . 1959 volume is running about the 
same as last year. However, increases are expected dur 


. should increase at same rate 4 


increased moderately in 1958 ane 


ing last half of the year. 

Geophysical Activity . . . U.S. seismic and gravity ac 
tivity has been decreasing steadily since 1954, while the 
Eastern Hemisphere has shown a sharp increase. Total 
world activity has been continuing at about the same 
volume for the past five years. 


U.S. Report on... 
Demand... will be up 4.3 percent in 1959 over last 
year. Exports will be down, domestic demand will be 
up 4.8 percent. 
Drilling . . . Survey of 81 companies reveals that drilling 
was down slightly from 1958 during the first six months 
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California’s hottest gas area is getting hotter 
[I . + Easy drilling, low cost land, ready markets, and 
prospects for fast payout—tempered somewhat by com- 
plicated subsurface geology—are attracting an increas- 
‘ng number of operators to the Sacramento Valley. Cov- 
ering an area of some 6,000 square miles, the basin 
offers unusual opportunities to majors and independents 
alike. For highlights of this newest play in California, 
plus some of the geology, typical drilling conditions and 


Et eee Te OT or ek Page 96 


Carbon dioxide gas increases oil output .. . 

A new technique in which CO, is injected into a 
depleted Bartlesville sand in Oklahoma has aroused in- 
terest of waterflood operators. While it is too early to 
evaluate results of this new method, the project operators 
report carbon dioxide gas injection has advanced the 
project six months in relation to similar floods using 


water only en eer. ° Page 100 


Should Texas’ Rule 37 be “‘modernized?” ... 

Changes in Rule 37 to provide wider well spacing 
will end abuses and inequities in oil and gas production, 
encourage voluntary pooling, and conserve oil and gas 
reserves, says a leading independent operator. For a 
timely appraisal of the “weaknesses” in Rule 37, plus 
suggestions to make it more workable, turn to Page 102 


coming on August 15 


of this year. However, the tempo may increase in the 
last half of 1959. Steel strike may have serious effect on 
predictions. 

Wildcatting . . . increased 10 percent in 1958 over the 
previous year. 

Crude Production . . 
of 1959 over the same period in 1958. 

Reserves . increased slightly last year. Will be about 
the same in 1959. | 


Countries Outside U.S. 

Active Areas .. . North Africa is becoming one of the 
most active areas in the world. Important new fields 
have also been found in Venezuela and the Middle 
East. Complete information will be provided on these 
areas, 

Outlook . 


countries that attitudes are changing toward permitting 


. up 11.1 percent in first six months 


There have been indications in various 


private companies to develop crude reserves. Laws and 
regulations are becoming more favorable. 

Other information In the country-by-country re- 
ports, complete information will be provided on ex- 
ploration, laws and regulations, reserve estimates, and 
the political status of the countries. 

Another Wortp Om “extra” will be a 28-inch x 40- 

inch multi-colored map of Western Canada, showing lo- 

‘ations of all oil and gas fields, pipe lines, refineries, nat- 

ural gas processing plants, and petrochemical plants. 

To keep completely and accurately informed on world 

all affairs, read World Oil eve ry month, 
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Oil Industry In Brief 


Here are the latest economic trends, revealed by 
Worwp Otx and industrial research. 


On the plus side 


Demand continues upward. Demand for all oils 
was up 5.5 percent in first half of 1959—somewhat 
better than expected . . . See Page 25. 


Crude stocks start downward. Although still 
considerably higher than year ago levels, crude in- 
ventories began to decrease in mid-July following 
a sharp cut in Texas allowables for both July and 
August ... See Page 25. 


Rig activity at four-month high. Active rigs 
totaled 4,391 on June 30, a new high for 1959. 
Total was up 114 rigs or 2.7 percent over 4,277 
rigs operating on May 31... See Page 28. 


More completions in 1959. Wortp Ol survey 
reveals that slightly less than 50,000 new wells will 
be completed in 1959. About 23,500 new wells were 
completed during the first half of the year . . . See 
Page 13. 


On the minus side 


Prices are weak. In mid-July, product prices were 
still at recession lows of mid-1958. However, moves 
to curb excessive crude supply increases hope that 
price levels will improve in next few months 

See Page 25. 


Geophysical activity declines. In five-year period 

1953-1958), U.S. share of world geophysical ac- 
tivity has followed a steady downward trend. U.S. 
seismic work dropped from 67.9 percent of the 
world total to 49 percent. Gravity work decreased 
from 61.3 percent to 32.8 percent . . . See Page 13. 


Wildcatting is down. U.S. operators completed 
4.548 wildcats during the first six months of 1959, 
112 less than were completed during the same 1958 
period .. . See Page 28. 


Footage decreases. After a sharp increase in 
May, total footage drilled dropped 1 percent in 
June to an average of 536,670 feet per day . . . See 
Page 28. 


Well completions decline. New well completions 
averaged 124 wells per day in June, down 5 wells 
or 3.9 percent from the May average, and 10.2 per- 
cent below the 138 wells per day average in June, 
1958 .. . See Page 28. 



















































































AUG. 


26-27 


26-28 


SEPT. 


16-18 


16-18 
20-23 


24-25 
27-29 


27-30 


29 
Oct. 1 


OcT. 
4-7 


11-13 
20-22 
22-23 


Nov. 
4- 6 


Club, 


Inn, 


first 









15-17 | 


23-26 | 





AIEE, 6th Electrical Conference of 
the Petroleum Industry, Wilton 
Hotel, Long Beach, Calif. 

**The Next 100 Years’’, Petroleum 
Symposium, University of 
Houston. 

2ist Technical Conference on Petro- 

leum Production, Pennsylvania 

State University, Philadelphia, 

Penn. 


Texas Mid-Continent Oil & Gas 
Association 40th Annual Meeting, 
Rice Hotel, Houston. 

National Petroleum Association, 
Annual Meeting, Traymore 
Hotel, Atlantic City, N.J. 

Wyoming Geological Association, 
1959 Field Conference, Cody, Wyo. 

ASME, Petroieum Division, Petro- 
leum Mechanical Engineering 
Conference, Rice Hotel, Houston. 

Louisiana-Arkansas Division of 
Mid-Continent Oil & Gas 
Association, Annual Meeting, 
Roosevelt Hotel, New Orleans. 

National Association of Oil Equip- 
ment Jobbers, Annual Conven- 
tion and trade show, Hotel 
Leamington, Minneapolis, Minn. 

API, Executive Committee of Board 
of Directors, Greenbriar Hotel, 
White Sulphur Springs, W. Va. 

NACE, Western Region Conference, 

Bakersfield, Inn, Bakersfield, 

Calif. 


Society of Petroleum Engineers of 
of AIME, 34th Annual Fall Meet- 
ing, Dallas. 

NACE, Northeast Region Conference, 
Lord Baltimore Hotel, Baltimore, 
Md 


| AAPG, 2nd Annual Meeting of the 


28-30 


29-30 | 


Southwestern Federation of 
Geological Societies, Lubbock, 
Texas. 

AAODC, 19th Annual Meeting, 
Skirven Hotel, Oklahoma, City. 

NACE, North Central Region Con- 
ference, Cleveland, Ohio. 

Society of Petroleum Engineers of 
AIME, Los Angeles Basin Section, 
Fall Meeting, Huntington- 
Sheraton Hotel, Pasadena, Calif. 

AAPG, Mid-Continent regional Meet- 
ing, Broadview Hotel, Wichita, 


Kan. 
Oil Recovery Symposium on South- 
west Texas, Corpus Christi. 


Rocky Mountain Oil and Gas 
Association, 14th Annual Con- 
vention, Cosmopolitian Hotel, 
Denver 


| AAPG, Pacific Section Regional Con- 


vention, Ambassador Hotel, 
Los Angeles. 


API, 39th Annual Meeting, Conrad 


Nom: 
Angeles 


Houston, seco 
Harry | 
Fort Worth, fi: 
Club, Hank Da 
Tulsa, Gilbert Swift 

Monday, Hote] 
Hickman, Secretary 


Hilton, Palmer House and 
Congress Hotel, Chicago 

SEG, 32nd International Meeting, 
Biltmore Hotel, Los Angeles. 

API, Board of Directors Meeting 
Conrad Hilton Hotel, Chicago. 

API, Executive Committee of Board 
of Directors, Conrad Hilton Hotel, 
Chicago. 

Gulf Coast Association of Geological 
Societies, Executive Committee, 
Coliseum, Houston. 

NACE, South Central Region Con- 
ference, Cosmopolitian Hotel, 
Denver. 

Gulf Coast Association of Geological 
Societies Convention, Biloxi, Miss. 


Chapter monthly meeting: Los 
second Wednesdays, Jonathan 
Wallace A. Sawdon, Secretary. 


nd Monday, Ye Old College 
Estes, Secretary. Dallas- 
Monday, Greater Dallas 
cretary. Tulsa, Hotel 
Secretary. New York, 

Biltmore, Jesse E 
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Looking Ahead 











Will drilling increase over 1958? . . .\Wortp Ot. survey of drilling contractors indicates 
there will be more active rigs this year. Despite continued import problems, exces- 
sive crude stocks and tight profit margins, prospects are that nearly 50,000 new 
wells will be drilled during 1959. Slightly more than 23,000 new wells were com- 
pleted during first half of this year. 


Tubing strings cut multiple completion time . . . Continental Oil Company is completing 
multiple pay wells (quadruples and triples) in much less time by running all tub- 
ing strings at the same time. Completion rig time is reduced considerably with cor- 
responding reduction in cost. 


Downward trend in U.S. geophysical activity . . . Within five years (1953-1958), U.S. 
geophysical activity dropped 33.9 percent, from 8,672 crew-months to 5,731. West- 
ern Hemisphere seismic and gravity work declined 26.4 percent to 8,547 crew- 
months. 


However, during same period, Eastern Hemisphere geophysical activity jumped 
146 percent, from 1,650 crew-months to 4,054. Global geophysical activity totaled 
12,601 crew-months last year, down 5 percent from 1953. 


Operation “‘Plowshare” Budget slashed 25 percent . . . House Appropriations Com- 
mittee says it isn’t convinced that research to develop industrial uses for under- 
ground atomic explosions should be put on “crash” basis. Result: Budget for 1960 
has been cut from $8 million to $6 million. Proposed projects include use of atomic 
energy to recover oil from shale and tar sands, excavate harbors and canals, gener- 


ate power. 


Drilling contractors face profit squeeze . . . Although rig activity has been in steady up- 
ward trend for several months, drilling contractors have been sinking just as steadily 
into an economic quagmire. 

Equipment costs continue to increase, and wages will have to move in same direc- 
tion if skilled personnel are to be kept on the rig. Too many top hands are leaving 
the oil fields to seek steadier work, higher pay in other industries. 


Slim profits and personnel problems will continue until present too-low contracto1 
prices are put more in line with over-all economic trends. 


Another offshore well at record depths... At July’s end, Gulf Oil Corporation was test- 
ing the industry’s first offshore well to be completed in 200 feet of water. Another 
well will be drilled from the same platform, located 40 miles from the Louisiana 


shore. 
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Two Joy WB-14 compres- 
sors boosting residue aS 
from field processing. yl- 
inders 4% * 7: suction pres- 
sure 420 psig; discharge 
ressure 450 psig; c@ i 
13.5 mmefd. 
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WEAVY DUTY INA HANDY PACKAGE . . . 
OY GAS COMPRESSORS 


for gas hoosting— repressuring—8as lifting 





essors are built on 4 single ing, in installation, in maintenance, and in 
auling. They operation. 
nts should change, it is 


Joy gas compr 
skid, ready for ove 
at your site, 
\f-contained, re 


If your requireme 
easy to change volume or pr 
any Joy cylinder fits any J 
maximum capacity in a powerful package 
choose a Joy gas compressor. Units avail- 
able from 50 to 400 hp. See these fabri- 
cator-distributors for Joy gas compressors: 


essure because 


r the road h 
oy frame. For 


assembled and com- 
ady for hook-up. 

;-radial design of the compressor 
mpact, yet all parts 
This compactness, 
assembly results 
in mov- 


arrive 
pletely se 

The sem 
makes it extremely co 
readily accessible. 
and package 
in purchase, 


are 
light weight, 


in economy five Ways: 


Oil & Gas Supply Company ° 2525 San Jacinto Street 
Southwest industries, Inc. « Pp. 0. Box 19392 
Cherokee Steel, Inc. ¢ 160 N. Rockford 

Pp. C. McKenzie & Company ° 3829 Willow Ave. 


Houston 2, Texas: 
Houston 24, Texas: 
Tulsa, Oklahoma: 
Pittsburgh 34, Pa.: 
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FORMATION RATINGS: 
For shale, lime, sand, 
shaley lime, and other 
medium to medium hard 
formations. 

SIZES: 23 bit sizes from 
5% inches to 12% inches 


FORMATION RATINGS: For hard lime, 


hard shale, hard sands, anhydrite, 
P| dolomite, and other medium hard to 
hard formations. 
Sizes: 23 bit sizes from 


5% inches to12% inches 





FORMATION RATINGS: 
For medium hard-abra- 
sive to hard formations 
where hard lime, dolo- 
mite, and chert streaks 
predominate. 


SIZES: 18 bit sizes from 
6% inches to 15 inches 


SECURITY manufactures a complete line of rock bits — 
° more than 1120 types, sizes, and variations; 404 made 
specify SECURITY exclusively for MEDIUM FORMATION drilling. 

Like all Security bits, the “M” SERIES medium 
W a7 formation bits are offered in regular, jet, air, or jet-air 
circulation. For full details, write for Security’s 1959 

catalog. 
404 TYPES Specify Security and get the RIGHT bits for every 

’ 


4 well you drill. Security bits assure fastest penetration, 
‘ € SIZES and maximum footage, and greatest drilling economy. 


VARIATIONS 


AUGUST 1 , 1989 WORLD OIL For more data on advertised products, use Readers’ Service Cards, last page. 








Good Wells Make Good News 


Recent Treatments Engineered With the Aid of the "Frac Guide" 








August 1, 1959 


racturing is more dependable and effective than ever before -- thanks to 
the new "Frac Guide*" developed by Dowell. Here are results on four recent 
treatments that were engineered using the "Frac Guide.” 


® Andrews County, West Texas (Old Oil Well) This well was completed 
through perforations into the San Andres at about 4300 t. Production 
had declined to 25 bopd. Dowell recommended Sandfrac* e 
a treatment with the "Frac Guid 
63,000 pounds of sand were inj 


Ar 


tested 107 bopd. 





e. 
ected at 25 bpm. After clean-up, the well 





® Uintah County, Utah (0ld Oil Well) Production from this well had 
declined to 10 bopd. The pay was the Weber sand from 4180 to 4280 feet. 
Dowell engineered a treatment using the "Frac Guide” and recommended 
Riverfrac.* 15,000 gallons of water with 23,000 pounds of sand, F.L.A.* 
(Fluid Loss Additive) and a silicate control agent were injected down 
two-inch tubing at 12 bpm. 2% months later the well was still producing 
130 bopd in an area where fractured wells usually drop off to less than 
50 bopd. 


























® Cowley County, Kansas (New Oil Well) This development well was com- 
pleted into a 16-foot section of the Bartlesville sand beginning at 3200 
feet. The "Frac Guide” indicated the use of Sandfrac with 10,000 gallons 
of lease oil, a fluid loss control agent and 30,000 pounds of sand. After 
treatment the well tested 40 boph on a %-inch choke -- 400 to 800 per 
cent better than other fractured wells in the area. 














® Coke County, Texas (New Oil Well) This well was completed through 
perforations into five sections of the Strawn between 6496 and 6628 feet. 
Dowell engineered a treatment with the “Frac Guide" and recommended 
Petrojel*. Gelled crude with a fluid loss control agent was injected 
n three 5000-gallon stages. 22,500 pounds of 20-40 mesh sand were used 
o pack the fractures created. This well produced 86 bopd on 9/64" choke 
with a gor of 2000. Comparable wells usually produce about 65 bopd on 
9/64" choke with a gor of 3500 to 4000:1. 
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Take advantage of Dowell's unequalled experience in engineering treatments 
with the "Frac Guide.” There is no additional cost. For service or detailed 
information, contact the Dowell office or station nearest you. There are 
more than 165 locations in the United States, Canada, Venezuela and Argentina. 
Dowell, Tulsa 1, Oklahoma. *Dowell Trademark. 


Services for the oil industry 
DIVISION OF THE DOW CHEMICAL COMPANY 
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Let's not sit idly by 





The Mines and Mining Subcommittee of the House 
Interior and Insular Affairs Committee has under- 
taken a study of major importance to the oil indus- 
try and one which the government and the public 
should evaluate with extreme care. 

This is a study of U.S. mineral policies in connec- 
tion with House Resolution 177, which calls for a 
broad review of minerals programs in all executive 
departments and agencies of government. 

Since government petroleum policies are factors 
in the maintenance of U.S. supremacy in the field 
of energy supplies and since oil and natural gas sup- 
ply almost three-fourths of this nation’s energy re- 
quirements, what oil industry policies the govern- 
ment revises or adopts are certain to exert a strong 
force on the industry's status in the years to come. 


By and large, the oil industry in this country has 
grown into its dominant position in the energy field 
as a result of a government of the people which, 
through the administering of its policies, has fostered 
private capital initiative. 

Although the federal government and the oil pro- 
ducing states together have developed oil policies 
which obviously have been successful, there is every 
reason to support an informed and thorough study 
of existing policies so improvements or revisions, if 
needed, can be made. 

How thorough this study will be remains to be 
seen; however, with the effort goes the earnest hope 
of the oil industry that it will be a searching investi- 
gation. If so, it not only will be timely and impor- 
tant to this country’s future economy and security 
but also it can be expected to shed light on industry’s 
needs. 


While this congressional study likely will assess 
current policies affecting numerous phases of the oil 
and gas industry, including federal regulation of 
natural gas producers, imports, use of public lands, 
taxation of oil and gas production, etc., the subcom- 
mittee is urged to consider the current percentage 
depletion provisions. Certainly, its views on this sub- 
ject, as well as on others included in its study, can 
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be expected to affect future decisions. And it is as 
important as ever—perhaps more so—that percent- 
age depletion be considered. 

Existing since the inception of the income tax 
law because of the recognition that a producer’s 
capital asset, as extracted from the ground, must in 
all fairness not be taxed as income, the current per- 
centage depletion rates does not fully recognize the 
facts of economic life—that the cost of finding oil 
has increased appreciably during recent years. 

Whether a congressman has established himself as 
an opponent of oil cannot—or should not—affect 
his recognition and understanding of fundamental 
economics. Because continued increases in costs are 
affecting the oil industry just as assuredly as they are 
affecting every other item on the market. 


And the oil industry itself has an opportunity to 
take a positive step in connection with this current 
congressional study. Instead of merely assuming the 
role of spectator and hoping for government and 
public knowledge and understanding to grow out 
of the subcommittee study, the oil industry should 
undertake an active public relations effort to ac- 
quaint the public with policies and issues which 
affect the industry. 


That is what steel—and other industries—have 
done and are doing. And with good results, too. Full 
page ads are being purchased to tell the public the 
true facts about steel industry economics. 


The oil industry can present the truth about de- 
pletion, imports, federal control, prices, and other 
issues which are so important to the government, the 
public and the industry. 


If the oil industry fails to take advantage of this 
opportunity to collectively and individually inform 
the public now, another chance to gain fuller under- 
standing will have been lost. 

But, if the oil industry does act now, through its 
associations and societies, its future will be greatly 
improved through the goodwill and understanding 
that await public enlightenment. 
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UNEQUALLED! 


you’re drilling in unknown formations—or in trouble- 
some zones where pressures are a problem—make sure you install 
the unequalled protection you get with the Shaffer Rotating Blow- 
out Preventer and Stripper. 


a unit that maintains continuous pressure control as long 
as the drill string is in the hole — whether the string is rotating, 
is being raised or lowered, or remains stationary. Since pressure 
control is continuous, emergencies can’t happen too fast for this 
unit, because it is always sealed off around the drill string until the 
string is removed from the well. Note the many unusual features 
as outlined below... 


PRESSURE SEAL IS CONTINUOUS — 
not only while running the varying shapes 
of the drill string in and out of the hole, but 
also during rotation and while pipe is sta- 
tionary. Moreover, the sealing unit avto- 
matically adjusts itself to maintain its seal. 
No manual operations are necessary ! 


P. r oH 
OV} o 


SEALS VARYING DIAMETERS AND 
SHAPES because the Stripper Rubber 
automatically expands and contracts to 
maintain a pressure-tight seal around the 
elements in the drill string—the varying 
diameters of flush, upset and coupled pipe, 
drill collars, subs, etc....and any shape 
kelly, whether square, hexagon or octagon! 





See the Shaffer Section of your Composite Catalog. 


CL 
ym, 
OF O11 TOO! 
LEADERSHIP 


Send for the latest Shaffer Catalog. It’s free! 


eliminating need for spools. 











ba | . 





Note space-saving compactness. 
flow-line connections are 


bits, reamers, etc., are easily passed | 
through the unit by simply rotating the — 
Bonnet 1/6 turn. This unlocks the 
mechanism so that any equipment 
passes through the casing will also pa 
through the unit. 


Available In Two 
Types: 

Type 50 is for drilling 
through 10%” Casing o 
larger. 

Type 51 is for slim 
hole drilling, drillingis 
production and f 
operations. 


e the same basic design advantage 


Our nearest Shaffer representative will glodly 
supply full details. Or write direct! 
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THE CHANGING PANORAMA 





Curbing of supply makes outlook better 


Lower Texas allowables will help to put supply in line with 


demand and avoid further accumulation of surplus stocks. 


Markets are depressed, but improvement promised 


ONE OF THE MOST important and 
encouraging developments within the 
US. petroleum industry lately has 
been the sharp reduction in crude oil 
production allowables in ‘Texas for 
August as well as July. 


for 40 percent of domestic production. 


Texas accounts 


[hese recent, reduced allowables rep- 


resent a big step toward cutting 
down surpluses of crude and products. 
petroleum has been 
1959 than in 


expecta- 


Demand for 
considerably larger in 
1958, running 


tions. But new supply has been in- 


above most 
creased out of proportion to the gain 
in demand. Imports were excessive in 
the opening months of this year. And 


domestic production of crude oil and 
natural gas liquids has been sharply 
higher than last year. 

Stocks of crude oil and products 
consequently have been increased sub- 
beginning of the 
whereas they normally are re- 
first six months of each 


stantially since the 
year, 
duced in the 
year. 


Markets. The surpluses of crude and 
products which accumulated during 
the late winter, spring, and early sum- 
mer caused a steady deterioration of 
the oil industry’s markets and prices. 
At midyear 1959 product prices were 
back down to the recession lows of 


Petroleum Trends... 


TOTAL DEMAND 


Millions of Barrels Daily) 
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CRUDE STOCKS 


Millions of Barrels End of Month 
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CRUDE PRODUCTION 


itlions of Barrels Daily 


GASOLINE STOCKS 


Millions of Barrels End of Month 
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CRUDE OIL IMPORTS 


Millions of Barrels Daily 


DISTILLATE STOCKS 


tlons of Barrels End of Mont 
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mid-1958, after having rallied some 
last fall and early winter. 

At the middle of July, 1959, the 
product prices remained at their worst 
depressed levels. But some rays of light 
could be seen. In view of the lower 
Texas allowables and the general rec- 
ognition of the need for curbing sup- 
ply, there was increasing hope that 
the industry soon would be moving 
toward a better supply-demand 
balance and a better inventory posi- 
tion. 


Allowables Cut. U.S. crude stocks 
were increasing very sharply in June, 
with domestic production high and 


TOTAL OIL IMPORTS 


illions of Barrels D. 
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RESIDUAL STOCKS 


Milhons of Barrels End of Month) 
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U.S. Petroleum Demand and Supply (Thous. Bbls. Daily) 


{TEM 





DEMAND 
All Oils, Total Demand 
Domestic Demand 
Export Demand 


Gasoline, Total Demand 
Distillate, Total Demand 
Kerosine, Total Demand 
Residual, Total Demand 
Other Oils, Total Demand 


CHANGE IN STOCKS 
All Oil, Change in Stocks 


NEW SUPPLY 
Total New Supply 


Domestic Production, Total 
Crude Oil 
Natural Gas Liquids 


Imports, Total 
Refined Products. . 
Crude Oil, Total 

Crude, East Coast 


CRUDE RUNS 
Crude Runs to Stills 
Domestic Crude... 
Foreign Crude 


U.S. Stocks 


KIND OF OIL 


1959 


June 


1958 


Ma 
% Diff. 


y 
1959 


January-June 


1959 1958 % Diff. 





8,737 
8,487 
250 


4,350 
1,162 

186 
1,378 
1,661 





TOTAL IN U.S. 


June 
1958 
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145 od 1 
,209 
,789 


,744 


,085 
341 
744 


casio 


,659 
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of Oils (Million Bbls. at End of Month) 


May 
4 1959 


51 
8,406 
245 


57 
37 
32 
1,384 
1,641 


865 


Ad 


7,843 
6,947 
896 


9,253 
8,988 
265 | 


3,831 
,951 
332 
529 
,610 
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,244 
,464 
780 | 


8,045 
7,175 
870 


,641 
703 
939 
772 | 


1,866 
914 
952 | 
749 | 


7,446 | 
6,522 | 
924 | 


8,044 | 
7,112 | 
932 | 





EAST OF CALIFORNIA 


June | June | 
1959 | 1958 | % Diff. 





All Oils. . 
Crude Oil 
Gasoline ; 
Distillate Fuel Oil 
Kerosine 
Residual Fuel 
Other Oils... 








U.S. Crude Oil Product 





774.9 
253.6 
186.3 
105.3 

24.2 

63.9 
141.6 
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ion, by States (Thous. Bbls.) 








STATE or DISTRICT 


June June 
1959 1958 


Daily Average For Month 


| May 
% Diff. | 1959 


Total, January-June 





1959 | 1958 | 
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Alabama... 
Arkansas ‘ 
California... 
Colorado.... 
Florida 
Illinois 


Kentucky 
Louisiana 


North Louisiana 

South Louisiana 
Michigan 
Mississippi. ..... 
Mo.-So. k.-Tenn 
Montana... 
EEE ae 
Nevada-Wash.-Alaska-Ariz. 
New Mexico ; 
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New York 

North Dakota.... 
eat wae 6 
Oklahoma 
Pennsylvania. . 
Texas ; 


Dist. 
Dist. 
Dist. 
Dist. 
Dist. 
Dist. 
Dist. 
Dist. 
Dist. 
Dist. 
Dist. 





1: South Central... 
2: Middle Gulf. . 
3: Upper Gulf. . 

4: Lower Gulf 
5: East Central 

: Northeast ; 
7-B: North Central. 
7-C: West Central. 
of. as 
IN < oo 00 «eece 
10: Panhandle 


West Virginia 
Wyoming.... 
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1,298,617 |1,170,019 | + 11.0 





Sources for above 3 tables: Bureau of Mines monthly reports, except last two months based"on 
API and B. of M. weekly reports and WORLD OIL estimates, and all Texas district data from API. 
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demand for oil seasonally low, Bu 
they began to decrease in the fir: 
half of July, following a sharp cut j, 
the Texas allowable crude production, 

The Texas Railroad Commigiq, 
ordered a cut of 226,044 barrels dai, 
in the state allowable for July, by per. 
mitting only 9 producing days in th 
31 day month. Then at the middle ¢ 
July, the commission ordered a virty) 
continuance of the July allowable fy 
another month, authorizing only § 
producing days also in the 31 days gf 
August. 


Demand and Supply. The deman; 
for petroleum continued above lag 
year’s trend during June, with aj 
major products showing increases, But 
while total demand was up only 228. 
000 barrels daily or 2.7 percent, US. 
production of crude and natural gas 
liquids was up 779,000 barrels dail 
or 11 percent. | 


Stocks. Total stocks of crude and 
products consequently increased by 
790,000 barrels daily in June 1959 
whereas they rose only 235,000 daily 
in June 1958. The industry therefor 
added to storage 555,000 barrels 
day more in June this year than las 
year. 

The 810,000,000 barrels of all oik 
in storage June 30, 1959, represented 
92.7 days’ supply at the June rate o 
demand. That was more than a year 
before both in actual volume and i 
terms of days’ supply. The stocks a 
end of June last year totaled 77/4; 
900,000 barrels, equivalent to 91 day 
supply. Stocks of crude and all major 
products except residual fuel oil ar 
substantially larger than a year ago. 


First Six Months. Total demand for 
all oils was 5.5 percent greater in the 
first half of 1959 than in the initial 
half of 1958. Exports were off 49 
percent. But domestic consumption 
was up 5.8 percent. These increas 
were somewhat better than generally 
expected. 

Demand for gasoline, the industry 
principal product, was up 4.9 percent 
Distillate fuel oil demand was up 3# 
percent. Kerosine continued in 
minishing demand, showing 4 de 
crease of 4.2 percent. With benefit 
booming industrial activity, residua 
fuel oil demand was up sharply, b 
238,000 barrels daily or 15.6 percet! 
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iel> Forgotten Arsenal 


.. to GSI crews in their search for oil 


Before they can probe the subsurface for geophysical data, 
GSI field parties in Libya must probe the desert sands for 
dangerous remnants of World War II. 


German Teller mines, British, French, and Italian bombs, artil- 
lery shells and other relics of desert fighting are turned up by 
GSI mine clearance parties in advance of geophysical exploration. 


Uncovering and disarming anti-tank and personnel mines isn’t 
usually considered part of a geophysicist’s job, but, to get the 
data its client needs, GSI has taken mine clearance in its stride. 
GSI counts among its demolition experts former members of the 
British Eighth Army and Rommel’s Afrika Corps...now working 
side by side to reap what they had sown nearly twenty years ago. 


In all fields of exploration GSI has the experts and the facilities 
to get the job done the way it must be done. 


Geopnysicat Service Inc. 


900 EXCHANGE BANK BUILDING ° DALLAS 35, TEXAS 


For more data on advertised products, use Readers’ Service Cards, last page. 27 





















Drilling Activities... 














WELLS COMPLETED FOOTAGE DRILLED ACTIVE DRILLING RIGS ACTIVE ROTARY Rigs 


Thousands of Wells Millions of Feet Q ousands of Rigs End of Month Thousands of Rigs End of Month 
5 
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Rig activity continues to increase 






















U.S. DRILLING RIG activity continued Summary of U.S. Drilling Activity 
a steady four-month upward trend in : 
June, despite unfavorable economic SIX MONTHS 
conditions. However, wells completed, January-June 
: . drilled ia June May — 
total wilde ats and footage drilled were yppRy 1959 1959 1959 1958 G Dif. 
down from the May totals. — ial oe es 
Tk ' . ° e New Wells Completed: 
active rig sached a 1959 . ; P : ” we : 
Potal oxcongiadiak aller vag Oil. 1,874 2,016 11,717 | 11,660 + 0. 
high of 4,391 on June 30, up 114 rigs Metifiese a: 69 56 413 2RR 47 
or 2.7 percent over the May 31 total, Gas. . 326 343 1,871 | 2.036 9.1 
: . Service oe 73 83 460 | 658 ~30),1 
5 aa it - 4 : 
and 421 mgs or 10.6 percent — Dry. 1,389 1,512 8,539 | 8,615 - 0.9 
than the June 30, 1958 total of 3,970 wesen — : a 
ia Total Wells. . | 3,731 4,010 | 23,000 | 23,355 1.5 
New well completions averaged 124 Footage Drilled 
wells per day during June, down 9 (MIns. of Feet). .... 16.1 16.8 97.9 96.9 + 10 



















wells or 3.9 percent from the May - 
average of 129 wells completed daily. 







The June average also was down 10.2 
percent from the 138 wells per day 






Summary of U.S. Wildcat Drilling 


average reported in June 1958. Dur- 
I 















































ing the first six months of 1959, wells 
completed totaled 23,000, for a 1.5 SIX MONTHS 
percent decline from the same 1958 — _— ars ; 
period. ITEM 1959 1959 1959 | 1958 | % Diff 
Operators completed 4,548 wild- 2 " * ae 
cats anil “ot 112 less than were ~~, Pickd Dtecoveries: - ‘9 ' | _— _ oI 
‘ _ SAREE 63 71 341 | 375 J. 
completed during the same period in Distillate. . 12 5 50 51 - 2.0 
1958. eee ees 23 13 126 109 + 
Footage drilled averaged 536,670 ‘otal Discoveries......... 98 89 517 535 — 34 
feet per day in June, down 1 percent oe ane SRS Mame oes i —| ae 
or 5,330 feet per day from the May Dry Wildcats.......... = ma — \ Biccsceses 7 naan ’ ~~ 
average. During the first six months Total Wildcats........... 740 777 4,548 | 4,660 — 34 
we 1959, footage drilled totaled ia Percent Productive........ 13.2 11.5 11.4 | 11.5 
million feet, up 1 percent from the Percent Dry.............. 86.8 88.5 88.6 | 88.5 
same 1958 period. — a > = le 
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Parkersburg, the pioneer in the field of short-cycle adsorption, has 
built over 80% of this type of equipment now in operation. Parkers- 
burg’s hydrocarbon-recovery units, the DAU II and Ill (dynamic 
adsorption units), are unsurpassed in their efficiency for extracting 
“stock tank” liquids from a gas stream, and recoveries as high as 
95% of the natural gasoline and 30% of the LPG available in a gas 
stream can be adsorbed with the Parkersburg short-cycle unit. P 


No matter what your problem, there’s a Parkersburg DAU to meet 
it efficiently and economically. 
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THE See Your 
PARKERSBURG PARKERSBURG 
RIG & REEL COMPANY —_— Representative 
Division of Parkersburg-Aetna Corp. Today! 






PARKERSBURG «+ HOUSTON «+ TULSA 
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"tl You know you will get the FISHING HOLS 
FOR SALE 


Right Men with the -. 
Right Tools when you call the = 


eo | 


FISHING TOOL DIVISION 
Wiison Supply Co. 


ee 


Shown at the left are a few of the 
outstanding tools of the Fishing Tool 
Division of Wilson Supply Company. 
The Tapered Mills and Milling Shoes 


are hard surfaced with crushed tungsten 





carbide. The new Wilson “Jet Powered” 





Junk Retriever has proven to be the 
modern method of fishing rock bit 
cones and other junk out of the hole. 
When you have a “fishing job”... 
Call WILSON SUPPLY CO.... and 


save time and money! 
PAT. PENDING 


HEN YOU 
WHAT YOU want-™ WANy 
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a OFFICI one UJ 
INTERNATIONAL DIVISION 
45 ROCKEFELLER PLAZA, ROOM 1701, NEW YORK 
BRANCH STORES P 
TEXAS: Alice, Corpus Christi, San Antonio, Victoria, McAllen, 
Bay City, Columbus, Barbers Hill, Liberty, Beaumont, Kilgore, 
Odessa, Monahans, Post. LOUISIANA: Lake Charles, New 
Iberia, Houma, Harvey, Shreveport. NEW MEXICO: Hobbs —" 7) co es 


SALES OFFICES 
HOUSTON, TEXAS 


DALLAS SHREVEPORT SAN ANTONIO 
TULSA NEW ORLEANS LAKE CHARLES 





MIDLAND LAFAYETTE CORPUS CHRISTI 





Practical Operating Hints 


These How-To-Do-It Ideas Can Save You Money 


$10 is paid for each illustrated acceptable contribution. Mail to The Editor, WORLD OIL, P. O. Box 2608, Houston 1, Texas 


Speed Rig-Up Time on Well Servicing Job 


FIGURE 1 


One of the most time-consuming 


operations for rigging up on a well 
servicing job is the placing of the guy 
wires and centering of the traveling 
block over the hole. A set of jacks on 
the front of the truck and outriggers 
on the side of the mast will stabilize 
the rig and adjust the blocks without 
the use of guy wires, except from the 
mast to the front of the truck. These 
fastened at all times 


the 


ire, of course, 


ind become tight when mast is 
raised. 

After the rig 
and the mast raised, the jacks are 


the front 


is spotted on location 


swung down beneath 
bumper and the front of the unit is 


jacked up until the block swings ove1 


FIGURE 2 
the hole. The outriggers then are 
swung out and set on boards and the 
screw jacks extended to stabilize the 
block at the right angles to the truck. 
Within a few moments from the time 
the truck is spotted, the polish rod is 
hooked onto and beam back 
ready for pulling operations. 

Figure 1 shows the front of the 
truck with the hinged jacks and the 
helper jack in the center. The screw 
jacks swing up out of the way when 
the truck is on the road. 

Figure 2) made 


swung 


The outriggers 
from 2-inch scrap pipe, are swung out, 
telescoped and the pins inserted. The 
jacks then are screwed out to cente1 
the traveling block over the hole. 





Polished Rod Guard Built 
For Underground Wellhead 


(The problem of installing a guard 
rail around the polished rod when the 


tubing head for special 


be 


was solved efficiently by the produc- 


reasons has 


to mounted below ground level, 
tion department of one « ompany. The 
installation shown not only is simple 


to fabricate out of sucker rod mate- 
rial, but has the advantage of being 
an integral part of the steel floor 
plate, the latter being in two sections. 

Triangular pieces of plate welded 
to the floor support the two uprights 
on which, in turn, are welded the two 
half-circles comprising the guard some 
feet the The 
half-circles of | welded to the up- 


four above floor level. 


rights are identical ex¢ ept for the fact 


44 


that on the under side of one of the 
segments are welded two _ longitudi- 
nally split pieces of 34-inch pipe that 
serve as a support for the two ends of 
the opposite half-circle. 


When installed, the two half-cire) 
sections form what appears to be , 
continuous guard surrounding 
the polished rod. Merely by tipping 
back one of the guard sections, the 
floor plate on that side of the well cap 
be tilted back and slid out of the wa, 
to enable the pumper to inspect or 
gain access to the polished rod stuf. 
ing box and wellhead fittings. 


circle 


Steam Heated Cook Oven 
Keeps Sack Lunches Warm 


The illustrated oven is used for 
keeping sack lunches warm until meal 
time. It is also capable of baking 
a small fowl. The steam is piped into 
the lower half of this two compart 
ment oven, providing heat to the top 
half which is used for the cooking. A 
tight fitting lid is provided and the 
whole unit is mounted on three leg 
of convenient height. 


Construct Tool Rack with 
Pipe, Small Diameter Rod 


This small tool rack was made from 
a length of pipe and several short 
L-shaped pieces of small diamete! 
rod. To construct: this rack, the small 
diameter rod is cut in short lengths 


WORLD OilL AuGusrt 1, 1959 
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Never before ...... 


Henry Pratt slogan ‘Creative Engineering 
for Fluid Systems’ been more aptly proven 
as truth—for creativity and experience 
have combined with a most sophisticated 
result—the totally new 
MONOFLANGE MK-I.* 


Stemming from four 
years of laboratory and 
field development, this 
compact and sensible 

valve will impress and de- 
light those with a feeling 


for quality and economics. 


The Monoflange MK-Z 
is a versatile valve with a 
wide variety of sizes, ma- 
terials, and operators — 
among which is the all 
new SIDEWINDER. a totally 
'=Tavouoy--10 Mait-alel-lmme) el-2e-hColm@mel-s-Jlelal-re| 
to be the perfect mate for the MK-I. 


We believe this is a significant contribution 
to the valving art—one which will establish a new 
trend in the low price field. You will want 


one to test for yourself. 


Write for bulletin 10 


Monoflange MK-II 


RUBBER SEAT BUTTERFLY VALVE 


bent in an L-shape and welded to the 
pipe at equal distance to form the 
tool hangers. 

The rack can be mounted in ay 
convenient place: however, the illus 
trated rack was mounted near the 
boiler feed pumps so the necessan 
tools would be available when needed 
Notice the neat and orderly appear. 
ance this rack gives to the shed. 


Make Chain Tension Support 
For Cover Over Rig Motors 


In order to strengthen the metal 
cover over the-rig motors, a Gulf 
Coast operator installed the illustrated 


| tension support. One end of a chain 


is connected to the cover frame and 
the other end to the derrick floor. To 
adjust the tension a turnbuckle is in- 
serted in the chain. 


Discharge Line to Mud Tank 
Secured by Rig-Built Clamp 

To secure hopper discharge lines to 
the mud tank a rig built clamp ar 


rangement was used. 


HENRY ® *Important things are happening at the Pratt This clamp was built by welding 


P R A 4 7" Research Laboratories—as evidenced by this two bolts upright to the rounded edge 


new product, the first of a series to be : _ 
‘amen as part of the new line for 1960 of the tank. A small rectangular piece 
of the metal containing two holes wa 


fitted over the bolts. By tightening Up 


Henry Pratt Company, 319 West Van Buren St., Chicago 7, Illinois iy. nuts. the pipe is held in place. 


Representatives in principal cities. 
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SUCKER ROD GUIDES 


OILMASTER Sucker Rod Guides are used as a means of centering the sucker 
aaa rod string in the tubing—eliminating wear on the rods and couplings—min- 
imizing and distributing the wear on the tubing. 





They are designed with the fluid passage in the form of a helix, with the 
ae bearing areas overlapping to give the effect of a continuous smooth bearing 
ae surface against the tubing. The annular clearance plus the area of the pas- 
sages provides a liberal area for fluid to flow past the guide. 

The wear surfaces of the OILMASTER Sucker Rod Guides are faced with 
a thick coating of Colmonoy —a torch-applied hard facing material that 


ort ' ie ' 

“ possesses an exceptionally low coefficient of friction against the relatively 

ors soft steel of the tubing. The fact that it is possible to obtain both a low 

metal coefficient of friction and a high wear value is explained by the micro-struc- 

Gulf ture of the Colmonoy material. It is composed of hard crystals of Boron and 

rated Chromium in a nickel matrix. Under microscopic examination, these crystals 

chain assume an exceptionally smooth overlapping pattern—presenting a surface 

» and which will slide readily over a mating surface with no tendency to seize 
. Te and a minimum of frictional drag. 

is in- ee. oe ~\ 

| I 

| 

| | 

-UMP COMPANY ! 

DIVISION OF THE NATIONAL SUPPLY COMPANY ] Ras: ; | 
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Export: The National Supply Co., Export Division 600 Fifth Avenue, New York 
Co-Distributors: Union Supply Store, Beacon Supply Co., Industrial Supply Co. 


QC @ 
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mp 
nes [0 
p ar New Sucker Rod Effects of wear on Oilmaster Sucker Rod 
Coupling and Tubing coupling and tubing Guide installed in tubing 

ding 

edge 

piece 
< was illustration shows application of OILMASTER Sucker Rod Guide with %4” 

p sucker rods in 242” tubing as it replaces a coupling in the sucker rod string. 

ig 


ice. 


“INSTALL OILMASTER ROD GUIDES AND FOR- 
GET ABOUT WEAR ON RODS AND COUPLINGS" 






1959 























GRAY 


Well Control Built 
For Complete Safety 


In design, engineering and construction, 


thoroughly trained, experienced men 
with the most modern, best equipped 
facilities in oil tool manufacturing 
build safety into Gray Systems of Well 
Control 

Back of this competent manufactur- 
ing team is the know-how gained in 
nearly 40 years of putting together the 
safest systems of well control, of de- 
veloping new tooling. assembling and 
testing methods. 

Each assembled manifold undergoes 
a series of tests designed to surpass any 
well control problem that might be 
encountered when the unit is placed in 
field operation. The result is that more 
Gray 30,000 psi test trees are in use 
than all other makes combined. 

Whatever your well control problem 
is . . . Whether it is in single or mul- 
tiple zone, at high, medium or low 
pressure, at any depth discuss it 
with a Gray Tool representative. He 
will help you solve it safely. because 
he thinks in terms of 


Safety is Economy 





heal Company 


P.O. BOX 2291 HOUSTON, TEXAS 
REpublic 4-164] 


$908 





Wide Steps and Hand Rail 
Make Access to Heater Safer 


The ladder shown can be mounted 
safely by a man carrying a bucket or 
hose when water is being added to the 
heater. 

The ladder is made from a salvaged 
tank ladder and hand rail and is 
much safer to use than a ladder con- 
structed from sucker rods or angle 
wide stairs and 


iron because of its 


hand rail. 

The hand rail is extended out over 
the top of the heater in order that a 
man on the ladder can lean on it as 
decreasing the 


he works, thereby 


danger of his falling. 





Oxygen Bottles Carried 
Safely with Pipe Stand 


Improved “roadability” and ease of 
handling result when oxygen bottles 


are carried as shown. A two-level 
stand made of angle iron provides 
space for two bottles, the active and 
a spare, with both in a horizontal 
position. The horizontal lengths of 
angle iron on which the bottle rest are 
spaced just far enough apart, later- 
ally, to cradle the bottle with maxi- 
chain tie-down 


mum _ security. A 


employing a threaded stud that can 


48 For more data on advertised products, use Readers’ Service Cards, last page. 
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be tightened down secures the botth 





at about its mid-point. 





Such an arrangement makes may. 
mum use of the space behind th 
truck cab without impairing vision 
through the cab window; keeps the 
center of gravity as low as possible 






































for easier riding 
when 


over rough field 
roads; and, new bottles ap 
loaded, they can be skidded into thei 
angle iron racks with minimup 
jockeying and manual effort. 





Submerged Mud Gun Holder 
Made from Scrap Materials 


The bottom portion of a submerged 
gun consists of a piece of pipe 
with a T-connection on the end. A 
plug is put in the bottom of the T 
and a plug, with a hole in it to form 
the jet, in the remaining opening of 
the T. Since jet-action would tend to 
push the gun back against the side of 
the pit, a semi-circular piece of metal 





mud 


about a foot long is welded to the bot- 
tom of the mud tank to form a holder 
for the mud gun. 


























Skids Made From Pipe 
Serve Two Purposes 


The operator who made these 
mounted, well testing tanks savem 
himself considerable time and mot 
by making his skids out of pipe. @ 

As shown in the illustration, @ 
longitudinal members of the skid @ 
made of two pieces of pipe welt 
together, one on top of the other. 
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If you pick the right man for the 
job and give him the proper tools 
you know that the job will be done 
right. Homco does just that. Every 
Directional Drilling job that Homco 
is called on to do receives the atten- 





tion of a group of experienced men 

who know their jobs. They choose the 

man and the tools and keep in con- 

stant touch with him until the job is 
completed. 

The tools you see here are repre- 

sentative of the complete line avail- 

i 6 able at Homeco — the most complete 


f ripe - . ° ° eane ° 
Pa line of Directional Drilling tools in 


id. A 
the T the industry. 
form 

ng ol 
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HOUSTON Oil FIELD MATERIAL COMPANY. Inc 














XPORT OFFICES 


gvtitlo 


" Houston Texas (Heodquorters 
New York, N.Y 
Mexico City, Mexico 
long Beach, California 
Maracaibo, Venezuela 


Paris, France 


whipstocks and circulating and releasing whipstocks 


FORGED STEEL 


ELLS 


STRONGER 


where strength is needed 
...at the threads 


Wider bands give CAP ells and tees 
greater strength at the threads ... 
plus added wrenching surface. 
Thread gauging better than industry 
standards and distinctive protective 
coating your assurance of 
trouble-free installations. 
Available: 

2000 # and 3000 4 
through 4”. 6000 + 
through 2”. 


in all sizes, 4” 


in all sizes 14” 
Packaged in small 
cartons for easier 


handling, inventory 


sn ee 
Ul 


MANUFACTURING CO. 


DIVISION OF HARSCO CORP. 


and storage. 











‘ COLUMBUS, OHIO 





COUPLINGS — NIPPLES — UNIONS — 
BUSHINGS — PLUGS — REDUCERS — 
CAPS—CAPADAPTERS—WELL SUPPLIES 
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bottom pipe acts as the skid. The top 
one helps stiffen the first, and, in 
addition, acts as a flow line between 
the tanks 

There 


pipes running the entire length of the 


are four sets of these double 
skid and the top pipes are tapped as 
required for fluid flow. Bull plugs are 
placed on the outlets not in use and 
control valves provide the required 
direction for the fluid. 

Here, one set of runners accommo- 
dates the over flow lines from the top 
of the 
attached to 


tanks while the second set 1s 


the flow line from the 


well. 


welded in an 


H 


under each tank, provide the lateral 


beams. octagon 
strength and stiffness required by the 
tanks 
service and are still in good working 


unit. These have considerable 
order. They simplify the operators 
piping problem, reduce the weight 
and equipment he must have and pro- 
vide a sturdy piece of oilfield equip- 


ment. 


Platform on Steam Slush 
Pump Prevents Accidents 


‘To work on the above steam slush 


pump would mean standing on a 


For more data on advertised products, use Readers’ Service Cards, last page 


steam pipe running alongside th 
pump. To avoid possible injuries dy 
to burns a working platform was bu; 
to cover the steam pipe. 

The platform is supported on 
side by an L-shaped frame built fro 
angle iron. Welded to this frame apy 
the base of the pump Is a rectangy) 
piece of 'g-inch sheet metal whid 
completes the platform. 

With this platform, roughnecks ey 
work around this pump with Jeg 
burned on the ey. 


danger of being 


posed steam pipe. 


Prevent Fence From 
Sinking in Soft Soil 
Protective fences can be prevented 
from sinking further than the desired 
depth in loose, sandy, or muddy soi 
by welding a light metal plate to each 
leg of the fence at the point on the 
leg which marks the desired dept 


of setting. 


Build Lube Oil Tank From 
Sections of Conductor Pipe 


This illustrated lube oil tank which 
holds three different fluids was made 
from three sections of conductor pipe 
The ends of the pipe are sealed wi 
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ide th 


‘cular pieces of sheet metal to form 


ries dy 4 tank. Two of the conductor pipe 
vas bu tanks are mounted side by side. 

The third tank is mounted on top 
ON of of the other two on wedge shape sup- 
Lilt fro, jorts. Fittings are put in the end of 
UME an each tank to drain the lube and a fill 
tangul, port is put in the side of each tank 
| whi The whole unit is skid-mounted to fa- 

cjlitate moving. 

Cks cay 
ith les 
the ex. 


= 
Saidis, 





Step for Lease Truck 
Made from Scrap Iron 


This step, made from scrap angle 
iron, provides for safe mounting of 
the truck bed. The step is welded to 





the lease truck frame under the winch 


and ahead of the bed , 


i 


inflatable rubber ‘‘sausages.’ 








eventer 

desirec 

idy soi 

to eacl 

on the 

dept! Increased air traffic over the polar 
route has called for an immense new 
airfield and oil-piping system at 
Frobisher Bay, Baffin Island, just 
completed by Foundation Company 


of Canada Limited. 


Tankers pump petroleum products 
through a 600-foot Thermoid-Quaker 
Floater Hose assembly to a 15,000-foot 
pipeline feeding the huge tank farm 
at Frobisher. An 8’’ Thermoid-Quaker 





Use Discarded Lube Drum discharge hose is floated on special 

. ‘ ; inflatable Thermoid-Quaker pontoons 

To Mix Boiler Chemicals and reeled on a power winch. This 

Around a steam rig, containers are three-part rig makes up the com- 
Mee necessary to mix chemicals for plete Thermoid-Quaker assembly. 


the boilers. A Gulf Coast contractor 
used a discarded lube drum for this 
purpose. With the aid of a welder 


fittings were ahied sO sedi sail THERMOID 


steam could be aded to the drum and 











ae 
* an - 





600-foot length of Thermoid- ‘Quaker hose, self-propelled both off and on the reel, floated on 


Thermoid floating ship-to-shore rig helps 
speed oil storage for new arctic air base 


You do away with bulky metal 
drums for floating hose when you use 
this new Thermoid-Quaker rig. In- 
flatable floats take up less than a 
quarter of the space formerly re- 
quired by floating drums. And the 
hose comes in such long sections that 
couplings are reduced by as much 
as 90% 


If you load or unload tankers 
off-shore, investigate the Thermoid- 
Quaker Floater Hose combinaticn. 
Ask the Thermoid distributor, or 
write Thermoid Division, H. K. Porter 
Company, Inc., Tacony & Comly Sts., 
Philadelphia 24, Pa. 


DIVISION 






ym the chemicals drained. A crank pow- 
° ered ’ ‘ ‘ dt ida 
Dipe jee Paddle was also added to aid it H.K.PORTER COMPANY, INC. 
Ne Mixing . 
whic! I'o ' l . wal oo - PORTER SERVES INDUSTRY: with Rubber and Friction Products—THERMOID DIVISION: Electrical Equipment— 
4 provide gravity feed for the fin- DELTA-STAR ELECTRIC DIVISION, NATIONAL ELECTRIC DIVISION: Copper and Alloys—RIVERSIDE-ALLOY METAL 
made shed mix. the tank was elevated to DIVISION; Refractories—REFRACTORIES DIVISION; Electric Furnace Steel—CONNORS STEEL DIVISION, VULCAN 
, pipt the des; ; , KIDD STEEL DIVISION; Fabricated Products—DISSTON DIVISION, FORGE AND FITTINGS DIVISION, LESCHEN WIRE 
ith "le desired height and mounted on ROPE DIVISION, MOULDINGS DIVISION, H. K. PORTER COMPANY DE MEXICO, S. A.; and in Canada, Refractories, 
1 with lour pipe legs “Disston” Tools, ‘Federal’ Wires and Cables, ‘“‘Nepcoduct’” Systems—H. K. PORTER COMPANY (CANADA) LTD 
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Safeguard your profit margin 
with Multi-Matched Dayton V-Belts 








How expensive is downtime? Some say $300 a day, others 
say more. At any rate, it doesn’t take many idle days to 
eat up all the profit there is in a drilling contract. 

And, so many things can happen to V-Belts that it 
doesn’t make sense to take chances by using any but the 
best. That’s why more and more toolpushers ... who want 
their wells down in record time . are insisting on Multi- 
Matched Dayton V-Belts 

They've seen Dayton Multi-Matched V-Belts stand up 
month after month under the toughest deep-hole drilling 
you can imagine. Even with oil, heat, high humidity, and 
static constantly on the attack, Dayton V-Belts have been 
lasting 2 to 3 times longer. 

Toolpushers know, too, that every set of Dayton V-Belts 
is precision-matched at least 5 times ... twice at the 
factory ... twice in the field... and once again just before 
they're delivered. With Dayton you can be sure that every 
V-Belt in the set is helping pull all the power you can muster 

Safeguard your profit margin by specifying Multi- 
Matched Dayton V-Belts. They’re in stock at over 100 oil 
field supply points. 





Every set of Dayton Thorobred V-Belts is Multi-Matched on pre 
cision, motor-driven Matchometers, the finest device made for match- 
ing V-Belts, built exclusively for Dayton Rubber Company. 


A Dayton Industrial Products Co. 


A Division of The Dayton Rubber Company 


Melrose Park, IIl. 
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Here's how to improve 


your gas lift installations 


PART 1: Pressure at depth determinations 


By H. W. Winkler, Enginee: 


Camco, Incorporated, Houston 


AccURATE INJECTION gas pressure at depth calcula- 
tions are essential for designing and analyzing most gas 
lift installations. The several recommended procedures 
for valve design require the injection gas pressure at 
depth for calculation of gas lift valve depths. In many 
gas lift installations, the depth of the operating valve 
can be determined from the surface injection pressure if 
the injection gas pressure opposite the operating valve 
can be calculated with reasonable accuracy. 

The gas pressure at depth can be calculated using the 
following equation: 

GL 


P, P. e) 53.34 TavgZ I 
Where: 
e = Natural logarithm base equal to approximately 2.718 
G= Gas gravity (Air = 1.0 
L= Length of gas column, feet. 
P, = Gas pressure at depth, psia. 
P,, = Gas pressure at surface, psia. 
_ Average temperature of gas column, °R. 


Z= Compressibility factor for average pressure and 


average temperature of gas column. 


Equation 1 is recommended by the Railroad Commis- 
sion of Texas for calculating the shut-in bottom-hole 
Since the 
compressibility factor in Equation 1 is the compressi- 
bility factor for the average temperature and average 


pressures of deep, high-pressure gas wells. 


pressure of the gas column, the solution of this equa- 
lon requires the trial-and-error procedure. 

The gas pressure at depth must be assumed before 
‘ie average pressure can be calculated. Generally, the 
‘emperature at depth is known or can be estimated from 
1 geothermal gradient for the area: therefore, calcula- 
tion of the average temperature of the gas column in 
most wells presents no problem. If the calculated gas 
Pressure at depth results in a compressibility factor which 
uffers from the compressibility factor based on the as- 
‘umed pressure at depth, the calculations must be re- 
AUGUST 1, 
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peated. It is the purpose of Figures 1 and 2 to simplify 
the calculations required for accurate gas pressure at 
depth determinations. Figures 1, 2 and 3 can be used 
to determine a surface gas pressure for a given gas pres- 
sure at depth. 

The compressibility factors in Figure 1 are recom- 
mended for gas mixtures containing not less than 50 
percent methane and only minor amounts of non-hy- 
drocarbon constituents. These factors should not be used 
for natural gas mixtures containing more than 5 percent 
nitrogen. Supercompressibility factors (F,,) from the 
California Natural Gasoline Association’s Bulletin TS- 
461 were used to calculate the compressibility factors for 
gas gravities between 0.6 and 0.85 (Air = 1.0). The 
compressibility factor is the reciprocal of the supercom- 
pressibility factor squared. The compressibility factors 
for gas gravities between 0.85 and 1.0 were obtained 
from a chart developed by Standing, Katz, Brown and 
Holcomb. 

The use of Figure 1 can be illustrated by the follow- 
ing problem example: 


Given: 
1. Average temperature of gas column, T 
2. Gas gravity, G = 0.75 
3. Average pressure of gas column, P 


88° F 


avg ~ 


~ — 730 psig 


av 


Compressibility factor, Z 


Solution: 

From Figure 1, begin at 88° F on horizontal average tem- 
perature axis, proceed straight up to intersection of diagonal 
0.75 gas gravity line, then horizontally to the right to inter- 
section of vertical 730 psig average pressure line. Read 
= 0.842 at intersection. This procedure is illustrated with 
dashed lines and arrows in Figure 1. 


The gas pressure at depth chart (Figure 2) was con- 


structed using Equation 1. When this chart is used in 
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| FIGURE 3 DETERMINATION OF SURFACE PRESSURE FROM PRESSURE AT DEPTH Ste 
I 
sur 
bas 
P 
Thi 
The 
pro 
Giv 
” i 
W 
= = 2 
2 3 
4 
Kw 
> Fine 
x G 
w 
|N Sol 
|S l. 
; <« 
=i. 
ol¢ 
ita) 
ln 
te 
© | 
SURFACE PRESSURE (P.)in 100 PSIG aa 6 See 
conjunction with compressibility factors from Figure 1, 2. Calculate average pressure of gas column based on esti- | 
the time required to determine gas pressure at depth is mated pressure at depth: 
ore ° . _ Sj . - a amelnalates fan » on 2 . os ial 
greatly reduced. Since the compressibility factor is based P.+P 650+750 _ 
on the average pressure of the gas column, a gas pressure oo Oo oe > ——= 100 psig 
at depth must be assumed. For the range of injection 7 ” 7 
pressures generally used for gas lift operation, the in- 3. Determine compressibility factor Z from Figure 1 for 
‘ . ‘ > 7 a ae 
crease in pressure due to the weight of a gas column P,,, of 700 psig: 
can be estimated by the following “rule of thumb”: 2.5 Z = 0.847 
psi per 100 psig of Gas Pressure per 1,000 Feet of Depth. ; 
Che following problem illustrates the use of Figure 2. +. Determine pressure at 6,000 feet from Figure 2 for 2 0 
: ‘s ‘ 0.847: 
(Example 1 on chart, Figure 2 
J 782 psig at 6,000 feet 
Given: ma 5. Recalculate average pressure for P, of 782 psig: 
1. Gas gravity, G 0.75 
2. Length of gas column, L 6,000 feet p 650 +- 782 716 ; R 
: . aes ) psig 
3. Average temperature of gas column, J 88° F ~e 2 pas 
: . ~e . nis lay 
+. Injection gas pressure at surface, P, 650 psig ; : 
6. Determine compressibility factor from Figure 1 for P aoa geol 
Find: of 716 psig: cepte 
Gas pressure at depth, P,, at 6,000 feet yA 0.845 — 
. “K 
Solution: 7. Determine pressure at 6,000 feet from Figure 2 for Z ol on ii 
. 0.845: I . 
1. Estimated gas pressure at 6,000 feet: i 
— P. = 783 psig at 6,000 feet. than 
: _ { 650 6,000 a the ¢ 
P. 650 + 2.5 TT 000 747.5 psig } 
0) ‘ . 5 > os Nave 
As can be noted from this problem example, the , 
y _— ; ° e ‘ e Ves 
Use P, = 750 psig pressure at depth will change only slightly from th 
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first determination if the estimated pressure at depth in 
Step | is reasonably accurate. * 

Figure 3 is a chart for determining gas pressure at the 
rface when gas pressure at depth is given. Figure 3 is 
based on the following equation: 


P 


r. GL (2) 
(e 53.34 Tave Z 

[his chart must be used in combination with Figure 2. 
The use of Figure 3 will be illustrated in the following 


problem: 


Given: 

1.Gas gravity, G = 0.67 

2. Gas pressure at depth, P, 1,025 psig at 11,000 feet 

}. Average temperature of gas column, T,, 162° F. 
Find: 

Gas pressure at surface, P,, 
Solution: 

|, Estimate gas pressure at surface 


/ 


: 1,025 11,000 - ' 
P= )}025 ya . 743 psig 
. 100 1.000 


2. Calculate average pressure of gas column based on esti- 
mated pressure at surface: 


P_-+ P. 743 + 1,025 : 
Pas - — 884 psig 
Determine compressibility factor from Figure 1 for P,,, 


879 psig: 
Z2=6513 


GL 
53 34 Tavg Z 
from Figure 2 for Z 0.913: 


+, Determine factor, F 


). Determine gas pressure at surface from Figure 3 for 
F = 1.275 and P. 1,025 psig: 
,. 801 psig 


6. Recalculate average pressure for P,, 801 psig: 


RADIOACTIVE AGI 
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801 + 1,025 


Face = ae —_—_— = 913 psig 

7. Determine compressibility factor from Figure 1 for 
Pye — 913 psig: 
Z= 0911 

8. Determine ‘“F” from Figure 2 (Example 2 on chart) for 
Z= 0.911: 
F = 1.276 


9.Determine gas pressure at surface from Figure 3 for 
F = 1.276 and P, = 1,025 psig: 


- 800 psig 


— 


Figures 1, 2 and 3 significantly reduce the time and 
effort required to calculate gas pressures at depth with 
known surface pressures and surface pressures with 
known pressures at depth. Also, another method has been 
developed specifically for gas lift work which further re- 
duces the work required when numerous pressures must 
be determined. The next installment in this series will 
illustrate this simplified method for constructing a com- 
plete set of gas pressure at depth curves which are satis- 
factory for gas lift calculations. Only two pressures at 
depth are required to construct the complete family of 
curves. 


TO BE CONTINUED 


: determinations vonian) and northeastern France — post-Dinantian, pre-Visean (lower 


may help stratigraphic correlation if early Carboniferous). We have also Carboniferous) 340 m y (Rb/Sr) and 

geologic time scales, as generally ac- measured the ages of rocks that in- 320 m y (K/Ar); post-Permian 270 
epted, are correct. But there may  trude fossiliferous sediments (Lower m y (zircon, isotopic U/Pb), and 250 

lave to be some corrections. Devonian slates in the Jackman and m y (K/Ar). The results show that 
“K Ar and Rb/Sr determinations Mt. Katahdin areas, Maine, and Per- one may think of fairly drastic re- 
intrusive rocks of the Paleozoic mian lavas and sandstones in the Oslo — vision in the Paleozoic time scale (if 

— almost always give ages greater region). We report the following pre- the body of available data becomes 

han the numerical age predicted by _ liminary values: Post Upper Silurian, overwhelmingly) convincing” 

‘Ne currently accepted time scale. We pre-Upper Devonian, 390 million 

‘ave studied closely bracketed intru- years (K/Ar); post-Oriskany (post- Henry Faul, U.S. Geological Survey, 

‘Wes in eastern Maine (early De- Lower Devonian) 360 m y (K/Ar); Washington, D. C. 
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FIGURE 1—A typical portable rig for hardsurfacing joints and collars. 


Hardsurfacing can increase life 
of tool joints and drill collars 


By Raymond R. Fayer 
Welding Engineer 


Lincoln Electric Co.. St. Louis 


SUBMERGED ARC hardsurfacing de- 
posits on tool joints and drill collars 
is rapidly becoming standard practice 
in the drilling field. These deposits 
are made quickly and at a very rea- 
sonable They have excellent 
wearing characteristics which effect 


cost. 


substantial savings for the driller 
through increased life of the joint 
or collar, reduced replacement costs, 
and easier pipe pulling because tools 
do not slip over them. 
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There are many different tech- 
niques and procedures used to make 
these deposits. Some differences arise 
from the alloys found in different 
brands of pipe, while others come 
from personal preference and _inge- 
nuity in developing equipment to 
do the job. Generally, however, every- 
one engaged in hardsurfacing tool 
joints and drill collars follows certain 
basic principles that must be met if 
good results are to be obtained. 


Correct application procedures. 
For example, drill pipe steel comes in 
many analyses, with practically all of 


WORLD OIL 


it alloyed to some degree. This is im- 
portant in welding because the higher 
the alloy content, the greater the ten 
dency for the deposit to spall off. To 
counteract this tendency, operators 
use varying degrees of preheat, de 
pending on the amount of alloy. Most 
operators use a preheat of about 600° 
F. on higher alloy pipe with an alloy 
in the vicinity of .50 percent carbon 
with 1.10 percent chrome. Lowe! 
alloys require only about 300° F. 
Generally, no less than 200°-300° F. 
is used on any pipe. One concern has 
excellent results without preheating 
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at all except when winter tempera- 
tures drop below 70° F. 

The pattern of hardsurfacing on 
joints and collars is pretty well stand- 
ardized. Tool joints usually receive a 
band of hardsurfacing about 2 to 4 
inches wide located 12 inches back 
from the box end of the pipe. On a 
new joint, one layer of the hard- 
surfacing material is sufficient. On 
severely worn joints, it may be neces- 
sary to rebuild the joint to its original 
size with a medium carbon, low alloy 
material before starting to deposit 
the high alloy hardsurfacing materials. 
More than two layers of hardsurfac- 
ing material is never recommended 
because the material becomes so brit- 
tle and has so many internal stresses 
that failure is almost certain. 

The pattern on drill collars is quite 
diferent than that on the joints. 
Hardsurfacing bands are about 12-18 
inches wide and are located about 
three feet in from each end. These 
bands, like those on the joints, are 
about one layer thick over the origi- 
nal O. D. of a new collar. 

In addition to these wide hardsur- 
facing bands, worn collars are repeat- 
edly rebuilt on both ends to their 
original size. ‘This is necessary because 
collar 
To get added life from the collars, 
on both 


joints are not replaceable. 


new threads are cut ends, 
as the original threads wear out. This 
requires that there be sufficient ma- 
terial 
collar to permit rethreading without 
the joint. By 
the ends, it is possible to easily restore 


thickness in the wall of the 


weakening rebuilding 
the wall thickness to its original di- 
mension. 

A medium carbon, low alloy de- 
posit is used for rebuilding the ends 
of collars. This material, when de- 
posited with proper porcedures, is 
machinable in the as-welded condi- 
tion. Threads are cut readily with 
carbide tools, yet the material -has 
strength comparable to or exceeding 
that of the collar itself. 

The equipment used for rebuilding 
is frequently portable, so that it can 
be moved from one drilling location 
to another. The welding equipment 
includes a submerged arc head and 
4 600 ampere power source which 
may be driven by either a gasoline 
engine or an electric motor. This 
equipment is usually mounted on the 
back of a truck or in a portable hut. 

The welding head must be mounted 
°n some type of fixture that will pro- 
vide a limited amount of vertical 
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FIGURE 2—A unique method of supporting the pipe employs a hydraulic jack built 


in the stand. 





FIGURE 3—A propane-fired cap for preheating the joint. 


travel, about 2-4 inches of horizontal 
travel across the pipe and approxi- 
mately five feet of horizontal travel 
along the length of the pipe. It 
should also be possible to pivot the 


head about its horizontal axis so that 
the electrode approaches the surface 
of the joint or collar perpendicularly. 

The vertical and horizontal across- 
the-pipe travel are merely adjust- 
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FIGURE 4—Drill collars have a band of machinable material on each end _ plus 
another band of hardsurfacing material. Note arrangement for horizontal and vertical 
adjustments and travel. 


FIGURE 5—Bands of hardsurfacing on completed joints are smooth and good 
appearing. More important, they will last for 40,000-50,000 feet of drilling. 


ments to accommodate different sizes under four inches in diameter, the 


of pipe. Once set for a particular weld bead is spiralled on like a pep- 
size, they are not changed until permint stick. A slight space is left 
another size of pipe is to be welded. between adjacent beads on the first 

The _ horizontal along-the-pipe weld by having the head move over 
travel is usually motorized. This is _ the joint as the pipe revolves under it. 
helpful on all sizes of pipe. On pipe Then a second, similarly spiralled 
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weld, fills this space. ‘This is done tg 
keep the work cooler and avoid prob. 
lems of spilling weld metal and ho 
sticky slag that is difficult to remove 
Another method of keeping the hea 
down, sometimes used even on larger 
pipe, is to put an air blast on the 
weld. This is usually set at the 2:39 
o'clock position on the side opposite 
the arc. 


Application procedure varies with 
size. On larger sizes of pipe, a “step. 
over” procedure may be used. With 
this procedure, the head remains sta. 
tionary while the pipe makes one 
complete revolution, then it indexes a 
short distance (usually the width of 
the bead) down the length of the 
pipe. Indexing can be done manually, 
but is more precise when automat 
cally controlled by a cam on the pipe 
The stepover gives a complete band 
in one pass without stopping. 

Another method is to move the 
welding head on a screw so that a 
slow spiral results. This is similar to 
the procedure used for smaller pipe 
except that the lead of the screw is 
such that the head moves along the 
horizontal surface 5/32 to 3/16 inch 
with each revolution. There is no 
space left between beads. 

The last method used on larger 
pipe over 85g inches employs an 0s- 
cillating attachment on the welding 
head. With this attachment the head 
oscillates back and forth across the 
bead as it is deposited. The result is 
a bead almost two inches wide. 

Other equipment required to com- 
plete the setup includes something 
to rotate the pipe, a rack of some 
sort to hold and align the pipe, and 
torches or some other means of pre- 
heating and postheating, if used. 
Every contractor’s equipment differs 
in detail, but all serves the same func- 
tions. One arrangement for supporting 
the pipe uses two simple stands with 
hydraulic jacks. The jacks are con- 
trolled from a station near the oper 
ator. This same cqntractor uses a pro 
pane-fired cap that fits over the end 
of the joint for preheat. Similar, but 
unfired, caps are put over the com 
pleted weld to reduce the cooling 
rate. 


Hardsurfacing materials used wit! 
submerged arc generally include 4 
mild steel electrode and a hardsurfac- 
ing flux. The flux contains alloys 
which melt with the electrode and 
pipe metal in the arc and join with 
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SE i] 
Joint Or Collar " ‘. i 8-5/8 & Larger 
4 -5-1/2 5-1/2 & Larger 
Diameter 
ze r 
—~ ee Electrode 
i Je Kz 
a Nozzle Nozzle Nozzle 
Electrode Position 
\ 
| 
potatioNN Rotation 
a aa ‘| Hardsurfacing One One One 
Number Of Layers | 
Build-Up As Required As Required As Required 
Welding Current 220 Amps. 285-300 Amps. 420 Amps 
[arc Voltage —s_ |. 7 ; 27-28 Volts 30-32 Volts 35 Volts 
Travel Speed | 24 IPM 25-34 IPM 8IPM 
[Polarity | Electrode Positive Electrode Negative Electrode Negative 
___ Electrode , eo 5/64" L-60 i/8" L-60 1/8" L-60 
FI “Hardsurfacing H-560 H-560 H-560 
Ux } 
ee ee = 5 _Build-Up H-535 H- 535 | H-535 
Stepover s " Spiral- 3/8" Pitch 5/32"- 1/4" |  Stop-Move Over™ 
es 3 i _ inches | 2- h | 
Length Of Weld Tool Joints 2-3 Inches 2-3 Inches | 2 wants 
Drill Collars 12-18 Inches | 12-18 Inches |  8-I2 Beads Wide 








them to form an alloy steel deposit. 
like 
furnace where an arc melts the metal 
in the 
idds alloys until the 
heat of 
to be. 


The action is much an electric 
metalluregist 
the 
what 


furnace and a 
analysis of 
steel becomes 
There 
available, 


whole 


he wants it are many 


hardsurfacing fluxes but 
the one commonly used 


most pro- 


luces a chromium-carbide type of 


deposit. This is a very abrasion-resist- 
With this material, it 
is not unusual to drill 40,000, 50,000 
r even 60,000 feet repeating 


the operation. 


ant material. 
before 


In addition to the preheat already 
mentioned, there is one other opera- 
tion that is important in preparing 
This 


welded 


collar for welding. 
s cleaning. The 


must be 


the joint or 
area to be 
clean and completely free 
of rust, oil, ete. 
grinding the until it’s 
bright is well worth the effort. 
ing will eliminate 
the weld to be 


Also. 


the threads near the weld are 


Power brushing or 


area shiny 
Clean- 
any tendency for 
unsound. 
that 


clean. 


porous or 
it is a sood idea to be sure 


If not, they will get hot during weld- 


Ing; any lubricant on them will dry 


out, pack and become very hard to 


remove. It is much easier to clean the 


lubricant off before starting to weld. 


Welding procedures for all types of 
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*Set To Give Beads |-|/2" Wide: Use 40 Oscillations Per Minute 


joints and collars are similar 
for minor changes to compensate for 
different pipe sizes. Smaller pipe gets 
and offers more difficulty in 
controlling the molten flux and 
metal, particularly if too much cur- 


rent 1s 


except 


hotter 


used. 
Positioning the electrode is im- 
The electrode is always lo- 
cated inch-7 inch off top-center 
opposite to the direction of rotation. 
It always points perpendicularly into 
the pipe. the surface of the 
joint or under the 
there is a tend- 


portant. 


Because 
collar electrode 


is slanted downhill, 


ency for the granular flux to spill off 
and leave the are uncovered. In 
some cases, it is necessary to attach 


a dam to the nozzle of the welding 
head that rides the pipe and supports 
the flux. 


Typical procedures for various 
sizes of pipes are given in the table 
above. Note that, for joints or 


collars 85g inches in diameter or 


larger, it is possible to use an oscil- 
lating attachment on the head that 
will deposit beads 1% inches wide 


on each pass. Speed of depositing 
weld metal with this type of head is 
up to twice that obtainable with the 
spiral or stepover techniques. 


A typical analysis of the deposit 


obtained with the stepover or spiral 
technique would be: 


Carbon Chromium Manganese 
3.5 - 4.0 23 - 30 a= ae 
‘Sidi Silicon 
1.0 - 1.6 ee 
Hardness would run about 58-61 


Rockwell C and an accelerated wear 
abrasion test would grind off less 
than .5 


) grams in 20 minutes (as com- 
pared to 35-40 grams for mild steel 
When the oscillating attachment is 
used, the alloy content, hardness and 
abrasion resistance are slightly below 
the above figures. 

The beads of this deposit cross- 
check on cooling. This is intention- 
ally designed into the materials used 
because cross-checking relieves 
shrinkage stresses that might other- 
wise be troublesome, yet is not it- 
self harmful in any way. 

Costs for the hardsurfacing job are 
very reasonable. Using the procedures 
above on 6'%-inch tool joint, it takes 
about nine minutes of actual welding 
time to make a three inch wide band. 
Flux and electrode costs will be less 
than $2. Considered in view of 40,000 
to 50,000 feet of drilling, hardsurfac- 
ing with arc becomes a 
real money saver. —The End 


submerged 
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How one company obfains.. . 







Good injection water at minimum cost 


Successful water treating systems are dependent on basic en- 


gineering practices and proper application of field techniques 


By D. E. Hockaday, Chief Engineer 


Kewanee Oil Company, Tulsa 


WATER FOR INJECTION into sub- 
surface formations should be of such 
quality that: 

@ It can be injected into the for- 

mation at a desired rate. 

® Corrosion can be prevented or 
controlled for a long enough pe- 
riod to complete a job. 

If wells will take water and injec- 
tion systems can be maintained at a 
reasonable cost until the project is de- 
pleted, other considerations are super- 
fluous. While detailed chemical analy- 
sis, turbidity, oxygen content, H.S 
content, bacteria count, etc. are ex- 
cellent diagnostic tools when an oper- 


Clear Tanks 


ator faces water injection difficulties, 
they are not basic criteria of injection 
water quality. 


Behavior of water injection wells. 
Differences in injection characteristics 
of various formations are influenced 
by such factors as clay content, poros- 
ity, permeability, pore geometry, mag- 
nitude of fluid saturation, reservoir 
pressure and communication with 
large compressible acquifers. Since the 
effect of these parameters is difficult 
to evaluate in terms of injection well 
behavior, water injection should be 
commenced on a limited scale or pilot 
basis unless a great deal of local ex- 


» 4 . " - ale 
perience is available. 
Cc 
o For Backwash Changes in mechanical handling 
2\o a and chemical treatment to attain de- 
in > sired injection well performance can 
x @ 
> s Add More 
EO inhibitor (1957) 
2\c -_ i 7 
- NSN _ S 
Filters S5x1O 40PSI } OP or 
ee (1955) 
alo age g 
oa umps 
Add Poly Phosphate (i954 
= 3 y Phosphate (1954) ~~ 39.000 BWPD 
Zo Oil To Oil To 
s/o Treater Treater 
0/ oo | 
2 | @ : 
saad Hoa Skimmer FWK “a 


(1955) 


2-10 x 16 


40 PSI 


FIGURE 1—This schematic drawing shows the water injection system used at the Mid-Burbank 
unit, Osage County, Oklahoma. Approximately 90 million barrels of water have been processed 


through the unit. 
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be checked by one or more of the 
following methods: 

1. Injectivity index plots vs. time 
or cumulative injection where 1.1 = 
BWPD 

AP 
tion and static pressure at the sand 


face. 


, and P = difference in injec. 


2. Permeability and skin damage 
tests as determined by pressure bleed 
off analysis. 

3. Injection rates and pressures vs 
cumulative injection or time. 

A definition of desirable well per- 
formance is a function of reservoir 
petroleum engineering and economic 
groups. However, rules of thumb seem 
to indicate that most water-floods re- 
quire 1 to 1.5 pore volumes of ult: 
mate injection. By selecting a flood 
out time and number of wells, a-de- 


e To Input Wells 
200 PSI 
30,000 BWPD 


From went 
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Wells j 
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Inhibitor 


(1956 ) 


AUGUST 1, 1959 








sired © 
estima’ 


Oper 
that 11 
satisfac 
solved 
are to 
turbid: 
affect 
must | 
progra 
lead t 
ment, < 
There 
severe 
1. B 
ers) , 
2. L 
drogen 
3.8 
or O.. 
Catl 
protect 
filters, 
jection 
by coa 
by the 
form a 
lines. € 
tic line 
tween | 
resistal 
neer te 
the fo! 
1. Twer 
of 2-i 
bare 
2. Addi 
@ 2: 
3. Addi 
ceme 


foot | 
each 


To 


Total Operating Cost 


“» © Df = 


AUGU 











jred minimum well performance is 


estimated. 


Operating problems. Assuming 
that injection wells are performing 
satisfactorily, other problems must be 
solved if the plant and injection lines 
are to function efficiently. Generally, 
turbidity and scaling problems will 
affect injection well performance and 
must be solved to satisfy a testing 
program. Rampant corrosion may 
lead to premature project abandon- 
ment, a serious economic consequence. 
There are at least three types of 
severe corrosion encountered : 

1. Bacteria induced (sulfate reduc- 
ers) , 

2. Low pH waters containing hy- 
drogen sulfide, 

3 Sweet corrosion due to free CO. 
or Op. 

Cathodic protection will sufficiently 
protect tanks, freewater knockouts, 
filters, etc., 
jection line system must be protected 


at nominal cost. The in- 


by coatings such as cement lining or 
by the addition of chemicals which 
form adsorbed films on the bare steel 
lines. On atmospheric lines, solid plas- 
tic lines may be used. The choice be- 
tween chemical treatment or corrosion 
resistant materials requires the engi- 
neer to make a calculation similar to 
the following: 
1. Twenty wells with 2.000 feet 

of 2-inch line pipe each. Cost of 

bere steel limes. .....cccccoscnd $20,000 
2. Additional cost to cement line 

@ 2> cents per foot.....ss.6.s. 
3. Additional cost to plastic line or 

cement line and install a 2,000- 


foot tubing string and packer in 
each well—$2,500 x 20 wells... 50,000 


Total cost of corrosion resist- 
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FIGURE 2—This chart shows the leak frequency in injection and production 
lines in total leaks per month experienced by Kewanee Oil Company at the 


Mid-Burbank unit installation. 


4.It is assumed that 20 ppm of 
inhibitors will give 80 percent 
protection over a 10-year life in- 
jecting 4,000 barrels of water 
per day in 20 wells. Ultimate 
injection 14,600,000—cost of 
chemical @ $2.50 per gallon. 
Required chemical 14.6x 20x 
S2 = 32.50 (ampnel.) ..o000<52 $30,600 
Replace 20 percent of flow 
lines 
Workover four wells for holes 


ae erry re - 10,000 
Initial cost of line system...... 20,000 
Total cost of chemical system $64,600 


In this case, the gamble is on the 
bare steel system with chemical pro- 
tection, but it is just as simple to find 
examples where corrosion resistant 
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FIGURE 3—Expenses incurred from operation of the Mid-Burbank unit 
are indicated here. All costs are included except new well development 
expenses. Average operating costs probably could have been reduced had 
sulfate resistant, cement lined pipe been available. 
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The effect of sulfate reducing bac- 
teria is controversial at this time. 
Eliminating this type of bacteria is 
costly. This type of bacteria causes 
H.S corrosion and the problem should 
be attacked from that standpoint. No 
concern should be felt because supply 
well water happens to show barium 
or strontium in the initial analysis. 


CASE HISTORIES 
To illustrate Kewanee Oil Com- 
pany’s water treating philosophy, sev- 
eral field examples are presented. 


Osage County, Oklahoma, water- 
floods 

A. Mid-Burbank Unit. There are 
two water injection projects in Osage 
County, Oklahoma. Both projects 
produce from Burbank sand and have 
identical reservoir properties. Simi- 
larly, both take supply water from 
the Ark-Burbank water system, a co- 
operatively owned system of 300,000 
bwpd capacity operated by Phillips 
Petroleum Company. Ark-Burbank’s 
source is the alluvial gravel under- 
lying the Arkansas River; at least 
seven water-flood projects are using 
this source water. 

Mid-Burbank Unit was developed 
in 1951 and the water injection sys- 
tem design is shown on Figure 1. 

Injectivity Index tests were run on 
many input wells, and it was found 
that no problem existed as far as in- 
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take well Capacity was concerned. 
[he initial plant and injection sys- 
tem was installed using bare steel 
materials. 

Producing operations had been car- 
years, and 


ried on for a number of 


the produced water had shown no 
Ark-Burbank 


water is simply fresh river water, 


corrosive properties 


naturally filtered as it comes out of 


alluvial beds. Laboratory analysis 
procedures showed the waters to be 
compatible when mixed and no prob- 
lems were anticipated. 

As predicted, injection operations 
were carried on for three years with 
no apparent difficulties. At this time, 
the produced water was being com- 
mingled with the Ark-Burbank source 
and had increased to about 10 per- 


cent of total fluid injected. As this 


ARK Burbank 
IBOPSI 





percent, serious difficulties developed. 
In 1954, the following occurred: 
® Sulfate 
sumbably introduced through the 
Ark-Burbank System) began to con- 
taminate the produced water and 


reducing bacteria (pre- 


form H.S and iron sulphides. 

® The H.S caused severe corrosion 
in the oil gathering system, injection 
plant and water system. 

@ The system became choked with 
iron sulphide precipitates, greatly 
overloading the filter system. 

@ Lowered water pH caused rapid 
calcium carbonate scaling conditions 
in all lines. 

Leak frequency in the field system 
reached 50-60 leaks per month by 
1955, and it was obvious that the sys- 


Oil To 
Treater 
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FIGURE 4—Here is the water distribution system used by Kewanee in the 
West Little Chief unit, Osage County, Oklahoma. Approximately 7 million 
barrels of water have been passed through this installation to date with no 


serious operating problems. 
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FIGURE 5—Typical injection well performance and injection index curves 
(dashed line) are shown here for a typical input well in the West Little 
Chief unit. The current total injection rate is 14,000 bwpd in 27 wells. 
Produced water is injected into two Arbuckle disposal wells at the rate of 
5,000 bpd. 
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percentage increased rapidly to 30 








tem might have to be replaced com. 
pletely (Figure 2). 

The following measures were adopted 
or tried during 1954 and 1955: 

@ As lines were replaced, they wer 
cement lined or plastic lined. Cemer, 
linings were affected by their lack of 
resistance to sulfate. Epoxy lining 
performed well. Baked phenolic ip. 
ings held up. 

@ All pressure vessels in the plan 
were coated with epoxys or vinys 
with varying degrees of success, 

@In the latter part of 1955, the 
entire line system was coated with 
epoxy using the “in place” proces 

@ It was found that six ppm of 
polyphosphate would control scaling 

@ Oil carry-over in the produced 
water on iron sulphide particles was 
reduced by installing skimmer vessek 
These units paid out on oil saved 
alone and, in addition, greatly re. 
duced filter loads. 

® Cathodic protection equipment 
was installed in all pressure vessek 
and no further failures have occurred 

In mid-1955, experimentation 
began using various commercial bac- 
These did not lessen the 
problems. In 1956, a switch was made 
to straight inhibitor, and 
leak frequency gradually reduced to 
only 15 leaks per month. Figure 3 
depicts the total operational cost his- 


tericides. 


corrosion 


tory of this project. 

The following is an economic anal- 
ysis of Mid-Burbank Unit as far as 
water injection is concerned: 


Ultimate Water Injected—90 million 


barrels 
Plant and Line Installation 

cost ere 
Purchase Water from Ark- 


ee ee eee 82,000 
Energy to handle Water 
200 psi 60.000 


Handling and Treating Cost. 384,000 


Operating Labor and 


Maintenance .......cce5 306,000 


$1,142,000 


The average cost of water injected 
for this project is 1.27 cents per bar- 
rel. In retrospect, it is probable that 
this project could have been operated 
somewhat cheaper if a sulfate resist- 
ant, cement lined pipe had been avail- 
able. 

B. West Little Chief Unit. The fu- 
tility of commingling Ark - Burbank 
and produced water was well recog: 
nized by the time this unit was de- 
veloped, so Ark-Burbank, a low cost 
source, was used exclusively. Pro 
duced water (untreated) was dis 
posed of in the Arbuckle formation 
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where tests revealed the minimum 
rate for “carbage” water to be 15,000 
bwpd at 75 psi. As in the Mid-Bur- 
hank case, it known that the 
water injectivity characteristics of 


was 


‘ndividual wells were satisfactory. 

The system shown in Figure 4 was 
designed and has injected 7 million 
barrels of water to date with no prob- 
lems. Corrosion rates of the bare 
steel injection line system are being 
checked by meter in addition to cor- 
rosion coupons. Current injection rate 
is 14,000 bwpd in 27 wells and these 
wells are showing no evidence of de- 
clining injectivity indices (Figure 5). 
Produced water is being injected into 
two Arbuckle disposal wells at the 
rate of 5,000 bwpd. 

Projected economics at West Little 
Chief to depletion indicate the fol- 
lowing costs: 

160 


Ultimate Water mil- 


lion barrels. 
Plant and Line Installation 

BE. ve be Rees alee mee A $ 240,000 
Energy Cost to Handle 

Vater (400 psi) 
Handling and Treating 


Injec tion 


160.000 


ID acc ghae a gaye wea co nil 
Disposal Wells, Lines and 

WE ag). c aig mgh ain oie eR 140,000 
Energy to Handle Produced 

ere ere ree 60.000 


Operating Labor and 
Maintenance 
Purchase Water from 
Burbank @ 0.04 
per barrel 


160.000 


cents 
640,000 


$1.400.000 
The over-all total cost per barrel 
of water injected is 0.875 cents per 
barrel as compared with the 1.27 
cents figure for Mid-Burbank using 
the same source water. 


Texas Panhandle water-floods 

C. Gray County Water-flood. This. 
case illustrate 
well injection rates affect over-all 


was selected to how 
project economics. Reservoir engi- 
neering studies indicated that at least 
100,000 barrels of water would have 
to be injected in each well, and it was 
desirable to accomplish this in 10 
years. Pilot input wells did not accept 
water at as high a rate as that origi- 
nally anticipated. Furthermore, injec- 
tion pressure increased rapidly and 
injection rates plunged. Although 
water tests showed low turbidity and 
trace scaling properties (water was 
filtered and treated with six ppm 
polyphosphate, Figure 6), plugging at 
the sand face was suspected. 
Pressure bleed off testing at fre- 
quent intervals revealed that forma- 
Continued on Page 108 
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FIGURE 7—This closed system is used to process injection water in the 
Cache Creek field, Cotton County, Oklahoma. Here, turbidity was reduced 
to a very low value by providing approximately 10 hours retention time in 


the raw water tanks. 
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FIGURE 8—Injection performance of nine input wells in the Cache Creek 
field is indicated here. Although injection pressures rose rapidly after injec- 
tion operations began, use of a combination bactericide and corrosion inhibi- 


tor quickly decreased the pressure to a satisfactory level. 
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FIGURE 1—A reduction in pump speed will decrease the rate of change of pressuy 


during pulsations. 


PART 12: CONCLUSION 





Know your mud pump=—it can save you money 


By Walter E. Liljestrand 
Chief Research Engineer 
Mission Manufacturing Co. 
Houston 


PUMP REQUIREMENTS are increasing 
every year and many commonly ac- 
cepted limitations or concepts will 
have to be changed if pump design, 
construction and application are to 
keep pace. Pumps of the future will 
no doubt be improved considerably, 
and will the 
creative thinking and sound engineer- 
ing principles. 


result from merger of 


Present pumps can better be devel- 
oped to satisfy future requirements if: 
@ All present information is put to 
use by as many operators as pos- 
sible. 
@ Problems are given further study. 
® Present cooperation on testing in 
field and laboratory is maintained 
and improved. 


Pump fundamentals. The purpose 
of both suction and discharge piping 
systems is to contain and direct the 
flow of mud to the bit. Uniform mud 
velocity in the piping system will re- 
sult in optimum system operation. This 
desired flow pattern is not an average 
velocity, but rather a “steady” veloc- 
ity without flow fluctuations or pulses 

A high pressure-high volume mud 
pump is necessarily a positive displace- 
ment pump with reciprocating pistons 


or plungers. A reciprocating pump 
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produces a pulsating flow rate through 
each revolution of the crank. The in- 
stantaneous suction flow rate is equal 
to the instantaneous discharge flow 
rate for only two instants of each 
revolution, even though the rates aver- 
age for a complete revolution. This is 
caused by piston rod displacement de- 
creasing the displacement of the crank 
end cylinder on both suction and dis- 
charge strokes. 

Pumps deliver a pulsating flow 
when uniform flow is required; this 
conflict is the chief hydraulic problem 
in mud pump systems. Pulsation diffi- 
culties may be reduced by running 
the pump slowly or by adding acces- 
sory devices to the pumping system. 
Slower pump speeds cause a reduction 


Velocity 
Pulsating 


Velocity And 
Pressure Uniform 


| 


Discharge Dampener 


S 








Discharge Line 





~ ie 


in the rate of change of pressure dur 
ing pulsations, thus increasing the time 
required for the change to occur, No 
operator can afford to run a pump 
this slowly. Figure 1 shows the effect 
of slower speed on discharge pressure 
pulsations. 

Devices are available which, when 
added to the pumping system, we 
the damaging effects of pulsating flow 
The most commonly used device is 2 
discharge pulsation dampener. A gas 
filled dampener, properly sized and 
filled, will satisfactorily protect the 
discharge system from pressure puls- 
tions. A second method of reducing 
pulsation effects is to raise the speed 
limitation of the pump suction system. 

Pulsating flow manifests itself in the 
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FIGURE 2—This ideal mud pump hookup will provide smooth flow to and from th 
pump; maximum speed operation without fluid knocking is assured. 
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discharge system by producing large 
pressure fluctuations in a system al- 
ready under high pressure; however, 
pressure usually is sufficient to pre- 
vent cavitation voids from forming. 
Although pulsating flow also causes 
pressure fluctuations in the suction sys- 
tem, suction piping is much shorter 


and has many times the flow area of 
the discharge pipe. Therefore, only 
pressure fluctuations at reduced mag- 
nitude occur. Even so, improper fill- 
ing of cylinders and fluid knocking 
can occur since these pressure fluctu- 
ations are negative and operate in a 
system where only atmospheric pres- 
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sure (and possibly some slight mud 
head) is available to overcome the 
vacuum pulses. The following meth- 
ods may be used to overcome these 
vacuum pulses: 

@ A short (less than 10 feet) suc- 
tion pipe with a nominal diame- 
ter of at least the same size us 
the pump suction flange nominal 
diameter. 

e A suction pulsation dampener 
may be mounted close to the 
pump if the suction pipe is longer, 
or smaller in diameter than that 
described in No. 1. 

e A centrifugal precharging pump 
mounted near the mud tank or 
pit can be used to assist the at- 
mospheric head. 

A suction pulsation dampener re- 
duces suction piping vibration and as- 
sociated stresses, and provides adequate 
pump cylinder fill-up at high speeds. 
An increase in hydraulic horsepower 
of 10 to 20 percent may be realized 
with this increase in pump speed. Fur- 
ther increase of pump speed and ca- 
pacity can be assured by adding a 
separately driven high horsepower su- 
percharger. This increased horsepower 
will directly increase discharge pres- 
sure and circulation rate, and will re- 
sult in a noticeable savings. (See Fig- 
ure 2). 

The fundamental output of a mud 
pump is flow rate, which must be suf- 
ficient to provide required nozzle and 
annular mud velocities. Friction in a 
pumping system produces back pres- 
sure which a pump must overcome to 
reach a desired flow rate. Available 
power is used most effectively when a 
system is designed for minimum fric- 
tion losses compared to necessary 
nozzle pressure drop. Tables and 
charts to assist in calculating system 
friction are furnished by leading bit 
manufacturers. 


Pumping problems solved. Some 
unusual field problems already have 
been solved by application of these 
studies and more can be solved. As 
an example, one operator desired more 
power output from his pump and con- 
sidered installing larger pistons. Bear- 
ing loadings for larger pistons at the 
same speed versus the same pistons at 
higher speed were compared. As a 
result, the pumps were able to run 
at higher speed with the same pistons 
after a supercharging pump had been 
added to the suction system. 

Another operator with a high speed 
pump solved a portion of the suction 
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problem by adding a supercharger. A 
special suction pulsation dampenet 
also was installed to eliminate pressure 
pulses which were causing suction 


piping and hose vibration. 


A waterflood operatol was expe- 
riencing a severe cavitation corrosion 
problem in suction piping. The pump 
had ample capacity for this applica- 
tion, and it was possible to decrease 
the speed. If the speed reduction had 
not solved the problem sufficiently, a 
suction pulsation dampener also could 


have been added 


A fourth operator was using a mud 
containing a high percentage of nitro- 
gen which seriously affected filling of 
the 
with 
the 
added and eliminated the problem. 


pump cylinder. A supercharger 


sufficient pressure to compress 


vas to a negligible volume was 


Many other similar problems have 
been solved and most, when studied, 
can be handled by a simple, straight 
forward correction. Without this ap- 
proach, many corrections are made 
by guesswork at considerable expense 


with very little chance for success. 
However, the field experience of the 
practical man has proven invaluable 
in numerous cases, when coup!ed with 
sound engineering practices. 
Instrumentation. 
instrumentation is a must in pump re- 


Modern, adequate 


search if accurate, instantaneous read- 
ings under the most adverse condi- 
tions are to be obtained. Equipment 
now in use includes: 

® Brittle lacquer—A for 
measuring surface stress patterns 


pl ocess 


in a part under static (and some- 


times dynamic) loading. 
® Photo elastic coating—A 


for measuring surface stress pat- 


pl ocess 


terns in a part under dynamic 


loading. 


@ Strain analyzer—For evaluating 


stresses in static loading. 


® Oscillograph—14 channel—For 
evaluating dynamic stresses, mo- 
tions, pressures, sounds instanta- 


neously and simultaneously. 





FIGURE 2—Here are the results of a neat 
block of portland cement (15.6 ppg slurry 
density cured for 72 hours at 140° F, 3,000 
psi) which was jet perforated at 80° F, 
3,000 psi. 


FIGURE 3—Here are the results of block 
of pozzolan-portland cement, 50:50 mix, 
(slurry density of 13.1 ppg, cured for 72 
hours at 140° F) which was jet perforated 
at 80° F, 3,000 psi. 


ERRATA 


In the June, 1959 issue of Wortp Om the photographs appearing in 


Figures 2 and 3 of 


Cementing Practices” 


the article “Volcanic Ash 
were inadvertently transposed. The corrected figures 


Pozzolan) Improves Oilfield 


shown here should be substituted for the originals. 


Also, the last sentence of the second column, Page 116 should be corrected 
to read: “The improved sulfate resistance of 20-80 pozzolan-portland cement 


can be seen by comparison of Figure 8 


pozzolan-portland cement cubes 


On Page 117, Column | 
silicate should be corres 


. Line 13, 
ted to read: 


portland cement cubes) and Figure 9 


the formula for hydrated calcium alumino 


2CaO* Al,O, + SiO, *H,O 
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® Oscilloscope For evaluating ey. 
tremely high frequency phenom, 
ena. 

® Miscellaneous supporting equip 

ment also is required. 

Pump research and developme 
has only begun. The first article j 
this Wortp Om, July 19% 
Page 100) stated that conclusions de. 
rived from 4,000 oscillograph tests ¢ 
mud pumps under controlled labor. 
tory presented 
before the series ended. The funda. 


series 


conditions would be 
mentals for a single pump operation 
with and without auxiliary equipment 
in normal and abnormal operation 
have been presented. This work ; 
not complete but rather only a good 
beginning. 

It is difficult to determine pay-ou' 
of long range research programs; how. 
ever, results described in this series of 
have gratifying. 0 
course, encouragement of such pro 
grams by all phases of the oil industn 
is necessary 


articles been 


for continued progres 
and past cooperation of industry § 
commendable. Continued presentatior 
of pump problems for laboratory and 
field testing programs will result i 
equipment of higher capacity an 
more reliability at lower cost. 


The End 


AMPLITUDES GIVE more information 
to frequencies in exploration seismol- 
ogy. Studies were made of thick, thin 
and anticlinal sedimentary refractor 
As the thickness gets less than about 
one third of a wave length, the re 
sidual attenuation increases rapidly 
This provides a useful method for de- 
termining whether or not the refracted 






arrivals come from a thin stringer. It 
should be possible eventually to deter 
mine the thickness of a layer by mak 
ing amplitude and frequency measure: 
ments on the refracted arrival. 

When working an anticline, 
fracted arrivals: attenuate at an i- 
creased rate on the side of the crest 
closer to the shot point and at a lesser 
rate on the opposite side. 

The structure continues to affect the 


amplitudes up to distances from the 









crest as much as 6 or 7 times its depth 
For stations on the far side of th 
crest from the shot point, the residual 
attenuation tends to zero for distances 
between 3 to 4 and 6 to 7 times the 
depth to the top of the structurt 
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Insoluble residues provide 
good regional correlations 


Charts and silicified fossils from uplifted Missouri 


Paleozoic beds denote marker horizons traceable 


basinward in all directions 


By Earl McCracken, Subsurface Geologist 
Missouri Geological Survey and Water Resources 


Rolla, Missouri 


REGIONAL STRATIGRAPHIC correla- 
tion of Paleozoic beds is being done 
with remarkable success through the 
study of insoluble residues. Cherts and 
silicified fossils are particularly helpful 
to identify marker beds and to pro- 
vide correlations between outcrop and 


Many 
zones studied in uplift areas are found 


subsurface samples. residue 
elsewhere in thickened sections, all 
in their appropriate positions. It 1s 
possible to locate the positions of sand 


lenses in the section and correlate 
them across barren areas. Striking 
success has resulted from a 25-year 


study of uplifted Paleozoic beds in 
Missouri in providing regional corre- 
lations reaching as far south as Missis- 
sippi, northward to Minnesota, and 
southwestward through Kansas, Ar- 
Work 
continues northwestward into the Wil- 


kansas, Oklahoma, and Texas. 
liston Basin. 

An attempt is made here to show 
the functions and the applications of 
residue work in practical stratigraphy 
Stress has been placed on the refine- 
ment of stratigraphic work to obtain 
more information with less work. 
work at the 
Missouri Geological Survey is an at- 
tempt to check 
E. O. Ulrich’s statement that surface 


The current residue 


in the subsurface 


formations may be mapped on the 
characteristics of their residual cherts. 
McQueen’s initial success led H. A. 
Buehler, then state geologist of Mis- 
sourl, to apply residue work at first 
to the pre-St. Peter rocks and then to 
all carbonate rocks studied by the 
Missouri Survey. Since 1924, residue 
studies of approximately 18,000 sets 
% cuttings from water wells, mineral 
fests and oil and gas tests have been 
made. It has been this study that has 
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made possible the delineation of zones 
which can be carried into the basins 
from the Ozark uplift 


The unique position of Missouri 
in the center of the United States 
with its classic Ozark uplift surround- 
ed by basins, has made it an ideal 
testing ground for residue study. Mis- 
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tings studied at the 


has a thick carbonate section 
with many stratigraphic pinchouts; 
contains a fairly complete Paleozoic 
column; and shows a number of facies 
changes from limestone to dolomite. 

An example of the geologic log 
prepared from residue and lithology 
studies at the Missouri Survey is 
shown in Figure 1. This is the lower 
Mississippian portion of the strati- 
graphic column of Missouri in gen- 
eral type areas. Central Missouri has 
been used for the Kinderhook portion 
and St. Louis County for the Osage 
and Meramec portions. 

The five functional parts of the 
log are shown plotted in the symbol 
form which has been worked out over 


sourl 


a period of years. The order of pro- 
cedure in sample examination of both 
the residues and lithology is as fol- 
lows: 

1. The residue percentage is deter- 
mined by volume, plotted, and the 
symbols of the residue material such 
non-clastic 
fossil 


as clastic residues, resi- 
dues, and fragments 
are plotted in the column to the 
right of the formation names. The 


onal boundaries are then determined 


fossils. 


at the logical residue breaks. 

2. The residue percentage is then 
plotted in its color symbols. In case 
there are parts such as sand, shale, 
and chert, each percentage is 
mated by inspection and plotted in 


esti- 


its color. 

3. The original is next studied and 
then 
plotted in its appropriate color sym- 
bol in the left hand portion of the 
percentage column. 


the limestone and dolomite is 


t. The various textures and fossils 
of the carbonate are plotted in sym- 
bols in the lithology column. 

5. Porosity and emphasis of degree 
of porosity is indicated by symbol 
repetition shown in column at the 
extreme right. 

The combined information of both 
the residues and original carbonate 
plotted in graphic form eliminates 
bulky written descriptions and makes 
all the physical evidence available in 
a compact form for use in mass cor- 
relations. 


The maximum geologic column. 
Shown in Figure 2 is the pre-Penn- 
sylvanian portion of a composite 
column of Missouri and adjacent 
area. It was compiled from a large 
number of residue logs from well cut- 
Missouri Geo- 
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logical Survey. The author intends to 
add the Chester 
eastern Missouri and Illinois and the 
Pennsylvanian and Permian of north- 
western Missouri and Kansas to this 


figure to form the complete Paleozoic 


section of extreme 


of the area. 

Figure 2 is the composite pre- 
Pennsylvanian section zoned and com- 
piled in a similar manner to the Mis- 
sissippian. Diagnostic zones are plotted 
in Figure 2 in the the 
the section as shown. This 


column to 
right of 
serves as a reference column for diag- 
nostic zones for prac tical regional ap- 
plication of the use of residues. 
Locally, additional zones with less 
widespread distribution may be inter- 
polated within these zones as out- 
lined. These local zones are especially 
useful in smaller areas such as in- 
dividual oil fields and mining prop- 
erties. 

Devonian and 
the Ozark 
Dome as shown in the center of this 
Figure 2 to the and 
As one enters the Illinois Basin, beds 
of these systems appear and quickly 
thicken to more than 1,000 feet. The 


residues of the Silurian beds, in ad- 


For example, the 


Silurian are absent upon 


east southeast. 


dition to having a charactertistic fine 
silty sand type of residue, contain a 
small silicified foraminifera (am- 


modiscid). This residue fossil occurs 
not only in the Silurian residues of 
eastern Missouri, but also of north- 
western Missouri and in Arkansas and 
work. 


The Devonian to the east and south is 


is a valuable zone in residue 
especially well developed as the chert 
of the 


traced 


Bailey occurs. This can be 


through southern Illinois to 
Mississippi and westward into the 
Arkansas trough where it is encoun- 
1.000 feet of 
chert. This zone does not seem to be 
developed to the northwest but further 
work in the direction of the Williston 
basin and western Canada is needed 
to carry Missouri 


the 


tered as about solid 


Devonian 
the 


eastern 


residue zones to basins of 
northwest. 

In the case of the Mississippian 
formations, the characteristic residue 


zones of these formations were first 
and in 
central and western Missouri. It was 
soon evident in central Missouri and 


in the subsurface of 


studied in St. Louis County 


north-central 
Missouri that there was a section in 
which residue zones were compressed 
with respect to the St. Louis County 
section. For example, 50 feet of litho- 


1 


graphic limestone with St. Louis type 
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residues in wells in Buchanan Coup 
were underlain with about 50 feet, 
Warsaw-Spergen type residues ap 
overlain with 20 to 30 feet of § 
Genevieve type residues. In St. Loy 
County the Warsaw type residues a 
present in 200 feet of section, the §; 
Louis residues (with very striking be. 
kite-type chalcedony rosettes) coy 
100 feet and the S 
Genevieve in 75 afer 
thick. Going into the Illinois basin j; 
Randolph County, Illinois, this jr 
terval is from 600- to 800-feet thic 
Also, the entire Chester series occy 
above the Ste. Genevieve and a thick. 
ened Chattanooga shale section «&. 


an interval of 


wells is about 


curs beneath the lower Osage porti 
of the Mississippian section. 

The same is true to the west as th 
Mississippian rocks of the Arkany 
basin and the Kansas an 
Oklahoma areas are studied. It is x 
markable, that 
these same Missouri residue zones a 


western 


however, many 
encountered in the thickened sectio: 
all in their appropriate positions. 

The uplift type of sedimentati 
occurs in central Missouri 
St. Louis County the hinge line 
the Illinois Basin is entered. 


while 


A major unit of stratigraphy. | 
any investigation in stratigraphy, u:- 
conformities define the major unit 
Figure 3 is a generalized cross-sectior 
in a direction from the granite out 
crops of the St. Francois Mountai 
to the sedimentary basin in the e& 
treme southeast part of Missouri 
cally known as the “Boot Heel’). | 
is an example of the Missouri portio 
of the very important unit known a 
the Ellenburger, Arbuckle, or Ka 
dolomite. 

The figure shows four usual type 
of thinning toward the uplift commo 
to basin-uplift geology. These units 
are as follows: (1) overlap; (2) cot 
vergence: (3) truncation, and (3 
compaction. 

These cycles including the fo 
above elements are the basis for de 
termining the strat 
graphic history. 

The enlarged portion of sect 
A-B showing convergence is plotte 
to show diagnostic zones by their i 
dividual symbols. A number of thes 
zones are widespread regionally L 
their extent. For example, the oolit 
zone at the top of the Jefferson Cit 
formation, overlain by the shale z00 
at the base of the Cotter format 
. can be trac 


framework in 


see enlargement A-B 
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ANALYSIS OF BASIN-UPLIFT GEOLOGY 
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FIGURE 3—Generalized cross-section from St. Francois Mountains granite outcrops to extreme southeast 
Missouri sedimentary basin. The Missouri equivalent of the Arbuckle-Ellenburger-Knox unit of geology bounded 


by major unconformities shows the cycle through deposition, uplift, erosion. 


of Missouri 


th confidence. The sequences of the 


across several States 


Gasconade by their elimination due 


) truncation to the west from eastern 


Missouri 


conformity at the top of this forma- 


show a definite minor un- 
tion below the Roubidoux formation. 

[he Hexactinellid and Cystid zones 

the Derby-Doerun formation and 
is relationship to the Potosi above 
and the glauconite of the Davis for- 
mation below can be traced across 
the states of Texas, Oklahoma, Kan- 
The 


lower dolocast zone of the Gasconade 


, and Iowa, into Minnesota. 


and its relationship to the Gunter 
sandstone member and the two reef 
“ones of the Eminence are also good 
regional markers. 

Original studies of the rocks of the 
Ozark area were all of a surface 
nature. Deep drilling not only pro- 
vides additional samples but also 
provides a fresh, unweathered section, 
opening a wider range of study than 
do outcrop samples. The deep basin 
areas with their complete or nearly 
complete sections offer a new concept 
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to stratigraphy. We can look forward 
to each new basin well as a new page 
in stratigraphic knowledge. 


Basin-uplift correlations. In Figure 
+ an attempt has been made to show 
how one can work from a known area 
into an unknown area carrying resi- 
due zones in carbonate rocks from 
an uplift into a basin province. The 


the Ozark 


region, as described in Figure 3, was 


Arbuckle-Ellenburger in 


the first residue study made by the 
author. From this uplift area it was 
carried east, west, north, and south 
as well material became available. 

Wherever possible, the best area for 
beginning would be to study a series 
of holes along the hinge line between 
a basin and uplift. There a number 
of zones are encountered which can 
be traced in both directions. 

At present, work on the Devonian 
or Hunton is being added to as ma- 
terial becomes available. The direc- 
tion of the lines shows that from 
known areas in northwestern Mis- 


souri, Iowa and Illinois, this could 
be carried northwest to the Williston 
Basin and again northwest to the 
thick Devonian series of western Can- 
ada. The Chester of the Mississippian 
can be carried from eastern Missouri 
into the Illinois Basin, thence south 
through Kentucky and Tennessee to 
the northern Mississippi area and into 
Arkansas, thence the 
western Kansas area of subsurface 
Chester. 

The Middle Ordovician formations 
carried west from Missouri appears 
as the Sylvan-Viola-Simpson of Kan- 
sas. This type of sedimentation can 
be identified southward into Okla- 


homa and eastward to about the 


westward to 


boundary of Arkansas. In a similar 
manner, the eastern Missouri Ordo- 
vician (Maquoketa, Kimmswick, De- 
corah (Plattin) type of sedimentation 
can be carried by residue -types to 
northern Illinois and Wisconsin and 
also south (in greatly increased thick- 
toward Arkansas and west- 
ward to the Oklahoma-Arkansas line 


nesses ) 


8] 











where it merges with the Viola type 





of sedimentation 

The 
mentation between basins and uplifts 
the Ar- 
uplift type of 
the Ozarks 


continues into Kansas, which was an 





differences in types of sedi- 































brought out in 


Phe 


found in 


is strikingly 
buckle problem 


sedimentation 


uplift type of area in Arbuckle time. 
As one goes south from both Kansas 
the Ozarks the 
found in the Ozarks 
Kansas, which was an uplift type of 
Arbuckle time. As 
Kansas 


sedimentation 


and sedimentation 


continues into 
one goes 
the 
thic kens 
feet ol 
5.000 


area in 


south from both and 


Ozarks the 
rapidly until a 


few hundred 


sediment becomes as much as 
as the Arbuckle-Arkansas trough (see 


Figure 4 The Ar- 


buckle readily corre- 


, ee 
1S approac nea 


section can be 


SNS, 


ex 





BLACK 
HILLS 


REGIONAL APPROACH 


lated in zones and thickness with the 
Arkansas section. It is easier to cor- 
Oklahoma Arbuckle 


hundred miles west of 


relate sections 


lying several 
some Arkansas wells than it is to cor- 
relate Ozark sections only perhaps 50 
miles north of these same wells. It is 
easy to understand this after noting 
in Figure 3 how increasing thickness 
and numbers of beds build up both 


at the top of, at the bottom of, and 


even (in the case of Upper Gas- 
conade beds) in the middle of the 
section as a basin is entered. Some 


northern Arkansas wells drilled unde1 


embayment sediments of recent age 


offered the greatest challenge encoun- 


residue work so tar. 
as outlined 


tered in 
The deep basin areas 


in Figure + are essentially the frontiers 


of residue research for they offe 
great carbonate thicknesses and area 
of maximum deposition. 


Applications. It is obvious that the 
use of residues is limited to carbop. 
ates and calcareous clastics. This 
method of study cannot be applied 
to an entirely clastic series or to 
calcareous series where the correla. 
tions are based on studies of calcareoys 
microfossils. But in the zoning of long 
calcareous or dolomitic series of rocks 
such as the Canadian of Missouri and 
the Arbuckle of Oklahoma it is jp. 
valuable. 

In these calcareous or dolomitic 
series residues are more dependable 
than the lithology of the carbonates 
When a section 


standard reference 


Continued on Page 11) 
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FIGURE 4—Selected type areas for a maximum column and directions of approach for basin-uplift cor- 








AuGuST 1, 1959 











By 
Phi 


7 
is r 
tair 
this 
stor 
CX. 
for 
tabl 
quic 
sucl 


T 
othe 
be | 
Alsc 
bety 


Rat 
“De 
Tan 
mar 
colu 
mad 
mar 
the 

eter, 
labe 


A: 


AUG 





110 








How to determine the contents 





of horizontal cylindrical tanks 


Liquid volumes contained in vessels which have not 


been strapped are read directly from this nomograph 


By Marvin H. Green 


Philadelphia 


TuHIs EASILY understood and constructed nomograph 
is readily adaptable for calculating volumes of liquid con- 
tained in horizontal, cylindrical tanks. Portable tanks of 
this type frequently are used in the field for temporary 
storage of gasoline, mud, oil, frac-fluid, diesel fuel, water, 
etc. Vessels used for such purposes often are not strapped 
for measurement and field calculation of measurement 
tables may become involved. This nomograph provides a 
quick, accurate method of calculating fluid content of 


such vessels. 


HOW TO CONSTRUCT NOMOGRAPH 


Three vertical scales must be drawn parallel to each 
other but at any convenient distance apart. They may 
be positioned as desired both horizontally and vertically. 
Also, the center vertical scale need not be equidistant 
between the two outer scales. 


Ratio-Depth of Liquid to diameter. Chart No. 1. 
“Determination of Contents of Horizontal Cylindrical 
Tanks” 
marked off according to values listed on the chart in the 
column, “Percent of Total Volume,” with the markings 
made as percentages of the total length of the scale. The 
marks then are labelled using corresponding values under 
the column heading, “Depth of Liquid to Tank Diam- 


» ~ 9 os 
eter,” Le 


is used for this determination. The scale is 


, the mark at 25.232 percent of total volume is 
J 

labeled 0.30. 

As an example, on a scale 155¢ inches long, 14 of an 
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inch equals one-tenth of one percent of total volume. The 
mark at 25.232 percent of total volume would be made 
at 3154, inches (or 252/64) down from the zero point. 


Gallons or barrels per foot of length. This is a linear 
scale ranging from 0 to 600 gallons per foot of length. 
The scale is drawn opposite in direction from the first 
vertical scale. On a scale 1834 inches long, 549 of an inch 
equals 5 gallons. The corresponding scale in barrels pet 
foot of length would have the following values: 


154 inch equals 1 barrel 
2145 of an inch equals 1/2 barrel 
21/,, of an inch equals 4 barrel 


Gallons in total length. This is a linear scale ranging 
from 0 to 24,000 gallons and may be extended if desired. 
The scale is drawn in the same direction as the first 
vertical scale. On a scale 1834 inches long, 545 of an inch 
equals 200 gallons. The corresponding scale in barrels 
would have 10 barrels represented by 71444 of an inch. 

The two diagonal scales are located by drawing straight 
lines connecting the zero points on the first and second 
scales and on the second and third scales. 


Diameter of tank, feet. Intercepts on this scale are 
determined by using Chart 2, “Contents of Horizontal 
Cylindrical Tanks When Full.” Intercepts are marked on 
the scale by laying a ruler connecting the “1.00” on the 
first vertical scale and values of volume in gallons on the 
second vertical scale. For example, the intercept at 61%4 
feet is determined by laying the ruler on “1.00” on the 
“Ratio” scale and the value 229.50 gallons on the “Gal- 
lons per Foot of Length” scale as obtained from the chart. 

Continued on next page 
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CHART 1 
Determination of Contents of Horizontal Cylindrical Tanks 














| 

Depth Depth Depth 

of of of 
Liquid | Percent | Liquid | Percent Liquid | Percent 
Tank | of Tank | of Tank of 
Diam- | Total | Diam- | Total | Diam- | Total 
eter | Volume| eter /| Volume eter Volume 
0.01 | 0.169 | 0.36 | 32.410 0.71 75.929 
0.02 0.477 | 0.37 | 33.636 0.72 77.079 
0.03 | 0.875 | 0.88 | 34.869 0.73 78.216 
004 | 1.342 | 0.39 | 36.108 0.74 79.340 
0.05 | 1.869 | 0.40 | 37.353 0.75 80.449 

} | 

0.06 | 2.450 | 0.41 | 38.603 0.76 81.546 
0.07 | 3077 0.42 39.857 0.77 82.625 
0.08 | 3.747 0.43 | 41.117 0.78 83.689 
0.09 | 4.458 | 0.44 42.379 0.79 84.734 
0.10 5.204 0.45 43.644 0.80 85.763 
0.11 5.985 | 0.46 | 44.912 0.81 86.771 
0.12 6.797 | 0.47 16.183 0.82 87.760 
0.13 | 7.639 | 0.48 | 47.454 0.83 88.727 
0.14 8.509 | 0.49 | 48.727 0.84 89.673 
0.15 9.405 | 0.50 50.000 O.85 90.595 
0.16 10.327 0.51 51.273 O.86 91.491 
0.17 11.273 0.52 52.546 0.87 92.361 
0.18 | 12.240 | 0.53 53.817 0.88 93.203 
0.19 13.229 | 0.54 55.088 0.89 94.015 
0.20 14.237 | 0.55 | 56.356 0.90 94.796 
0,21 15.266 0.56 57.621 | 0.91 | 95.542 
0.22 16.311 0.57 | 58.883 | 0.92 | 96.253 
0.23 17.375 0.58 60.143 | 0.93 96.923 
0.24 18.454 0.59 61.397 | 0.94 97.550 
0.25 19.551 0.60 | 62.647 | 0.95 98.131 
) 296 290.660 | 0.61 | 63.892 0.96 98.658 
0.27 21.784 | 0.62 | 65.131 0.97 99.125 
0.28 22.921 0.63 | 66.364 0.98 | 99,523 
0.29 24.071 0.64 | 67.590 | 0.99 | 99.831 
0.30 | 25.232 0.65 68.808 | 1.00 | 100.000 
0.31 296.404 0.66 TO.OL9 
0.32 27.587 0.67 ¢L22l 

3 28.779 0.68 72.413 

34 299 981 | 0.69 73.596 
0.35 31.192 | 0.70 74.768 


Length of tank, feet. Intercepts on this scale may be 
located as follows: 

a. Lay the ruler to connect “400” on the “Gallons per 
Foot of Length” scale with “2000” on the “Gallons in 
Total Length” scale. The intercept is “5” as determined 


by the formula: 


Gallons in total length 





Length, feet Gallons per foot of length 

b.Keep the ruler at the “400” point and move the 
other end down scale to “2200” on the “Gallons in Total 
Length” scale. The intercept is “5/2” feet. 

c. By keeping the ruler at the “400” point, continue to 
locate intercepts on the diagonal scale by stepping down 
scale on the “Gallons in Total Length” scale in incre- 
ments of 200 gallons for each half foot intercept, 400 


gallons for each foot intercept. 


HOW TO USE THE NOMOGRAPH 
After determining the ratio of the depth of the liquid in 
the tank to the tank diameter, draw a straight line from 
the point on the “Ratio” scale through the known point 
on the “Diameter of Tank” scale and read the intercept 
on the “Gallons per Foot of Length” scale. From this 
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CHART 2 
Contents of Horizontal Cylindrical Tanks When 




















Diameter Volume 
Feet D?2 Gallons 
1 1 5.875 
1.25 1.5625 9.180 
1.5 2.25 13.219 
1.75 3.0625 | 17.993 
2 4 23.501 
2.25 5.0625 29.743 
2.5 6.25 36.720 
2.75 | 7.5625 | 44.431 
3 on: | 52.877 
3.25 10.5625 62.057 
3.5 | =. 12.25 71.971 
3.75 14.0625 82.620 
4 16 94,003 
4,25 18,0625 106.12 
4.5 20.25 118.97 
4.75 22.5625 132.56 
5 | 95 | 146.88 
5.25 | 27.5625 | 161.93 
5.5 | = 30.25 | 177.72 
5.75 33.0625 | 194.25 

| 
6 | 36 | 211.51 
6.25 | 39.0625 | 229.50 
6.5 42.25 | 248.23 
6.75 | 45.5625 267.69 

| 
7 | 49 | 287.88 
7.25 | 52.5625 | 308.81 
7.5 | 56.25 | 330.48 
440 60.0625 | 352.88 
8 | 64 376.01 
8.25 68.0625 399.88 
8.5 | 72.25 | 424.48 
8.75 76.5625 449.82 
9 81 | 475.89 
9.25 85.5625 | 502.70 
9.5 90.25 | 530.24 
9.75 95.0625 | 558.51 

| 
10 100 587.52 


V = 3.1416 D? L : 
—-- L, length of tank = 1 foot 
4 


V = 3.1416 D? 
—xlx— 
4 Cubic foot 


7.4805 gallons 
— = 5.8752 D? gallons 








point, draw a second straight line through the known 
point on the “Length of Tank” scale and read the inter- 
cept on the “Gallons in Total Length” scale. 

Example: What amount of liquid is in a horizontal 
cylindrical tank 7 feet in diameter and 20 feet long 
when the depth of the liquid is 4 feet, 10.8 inches? 

The ratio of depth of liquid to tank diameter is 


aS 0.70. 

Connect “0.70” on the “Ratio” scale with “7” feet 
on the “Diameter” scale and continue the straight 
line to obtain the intercept “215” on the “Gallons 
per Foot of Length” scale. 

Draw a second straight line from the point “215” 
through “20” on the “Length of Tank” scale and 
continue the line to obtain the intercept “4300” on 
the “Gallons in Total Length” scale. Total liquid 
content is 4,300 gallons. -The End 
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Unusual techniques solve . . . 





Wilmington subsidence problems 


Long bell holes, high strength gel pack, and other 
innovations prove their worth in slippage area as 
protection against casing damage 


By Dennis Allen, Enginee: 
California Division of Oil and Gas 
Inglewood, Calif 


DRASTIC INNOVATIONS in the meth- 
ods of drilling and casing wells in the 
subsidence area have paid off hand- 
somely in the Wilmington oil field, 
Los Angeles County, California. The 
test of time has proved that the use 
of an enlarged annulus or “‘bell hole,” 
expansion-compression joints, bell hole 
pack material, and adjustable column 
supports for well heads are all effec- 
tive in the prevention of casing dam- 
age from subsidence and minor earth- 


quakes. 


Wilmington operators have been 
plagued with the problem of casing 
deformation caused by earth slippages 
and subsidence since the first damag- 
ing movement occurred in December, 
1947. 


lars have been spent in repall work 


Since that time, millions of dol- 


and damage prevention measures. 


Four earth movements of sufficient 
magnitude to shear off or completely 
collapse casing have taken place since 
1947. Subsidence also causes vertical 
tensional and compressional forces to 


area. Of the 3,000 


or so wells in Wilmington, about 25 


act on wells in the 


or 30 percent are in the area of great- 
est danger. 


Structurally, Wilmington oil field 


is a northwest-southeast trending 


anticline that is traversed by numer- 


ous faults cutting at approximately 


the fold. 
truncated 


right angles to the axis of 
The anticlinal structure is 


by an angular unconformity and is 
overlain by relatively flat dipping beds 


of Upper Pliocene age. All of the 


damaging movements have occurred 
in incompetent shale beds along three 
horizontal shear plane the JF, K 
and BP electric log markers (Figure 


markers are just 


1). The JF and K, 
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the unconformity and the BP 


marker is just below, 


above 


Noticeable amounts of surface sub- 
sidence in the vicinity of Wilmington 
oil field has been occurring since 
about 1940. To date, approximately 
25 feet of subsidence has occurred at 
the center of the depression on Ter- 
minal Island. The earthquakes were 
apparently caused by compensating 
movements when the stresses, built up 
by the deformation of the upper beds 
into a bowl shape, became too high. 


Pipe sheared off or pinched. 
Earthquake damage was originally 
found by routine field operations. The 
1947 earthquake was not noted at the 
time of actual movement but was 
dated at a later time by seismic rec- 
ords at California Institute of Tech- 


nology. Because of their shallow ori- 


gin and relatively small intensity, 
these earthquakes can be differen- 
tiated from more deep-seated move- 
100 


wells were found to be damaged to 


ments. Eventually, more than 
some degree by this movement. Many 
of these wells were not damaged 
enough to cause them to be shut in 
and the damage was found only after 
careful surveys of all wells in the area 
had been made by sonic methods and 
feeler gauges. Damage was found to 
be localized at about 1,550 and 1,700 
feet. 

Operators began to take measures 
to prevent future damage as soon as 
the magnitude of the problem was 
realized. New drilled in the 
earthquake area were protected by 


wells 


scraping large diameter pockets sev- 
eral hundred feet long in the intervals 
of the planes of movement. The size 
of these pockets varied from 20 to 30 
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inches in diameter. As the maximup 


measured horizontal movement hag 
been about 9 inches, the theon 
was that a hole 20 to 30 inches jp 


diameter would permit one or tw 





movements to occur and the only ¢. 
fect on the casing would be a gentk 
bending (Figure ? 
Other methods such as extra heay 
tried but later 
proved to be ineffectual. Swaging and 


deformation 


casing sleeves were 
milling-out operations allowed repair 
to be made when the casing damag 
was not too severe but did not allow 
any preventive measures against fu 
ture damage. 

Another earthquake of major mag. 
nitude November 1949 


and 95 wells stopped producing within 


occurred in 
24 hours. The casings were either 
sheared off or deformed to such a de. 
and rods were 
pinched too tight to allow pumping 
A total of 302 wells ultimately wer 
found to be damaged to some degree 


eree that the tubing 


High strength gel used. After thi 
earthquake, one major operator in the 
area began opening a bell hole of 2 § 





inches from the bottom of the con § 
ductor pipe to about 2,000 feet. For 
the bell hole to be effective, the ar 
nulus must be protected from caving 
and its diameter maintained. In order 
to preserve the bell hole, the wells 
were packed through a port collar 
with a special emulsion type mué 





having an extremely high gel strength 
and The ge 
formed is of such a consistency that 
a pencil stuck into it will remain sus 
pended indefinitely. At the same time, 
other operators.continued the use 
enlarged pockets and gel-packed them 
with a fluid similar to that described 


very low water loss. 


above. 

In order to run a 26-inch hole 
opener, conductor pipe of 30 inches in 
diameter must be used. A typical cas 
ing program includes about 200 fee 
of 30-inch conductor, with 8.54-inch 
casing cemented above the zone to be 





produced. The casing is cemente? 
through the shoe in a normal manne, 
the port collar is opened and all 
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FIGURE 1—All of the damaging move- 
ments in the Wilmington field have oc- 
curred in incompetent shale beds along 
the horizontal shear planes at the JF, Ka, 
and BP electric log markers, situated just 
above and just below the unconformity. 


FIGURE 2—Large diameter bell holes 
(right) allow movement along slippage 
plane without damaging casing or tubing 
string. Bell hole is packed with very high 
strength gel for this purpose. 


back-scuttled out. 
The port collar is used to bell-hole 
pack the annulus and then closed. 


excess cement is 


Bell holes proved effective. The 
first real test of the effectiveness of 
the bell hole came in August” 1951, 
when a third earthquake occurred. A 
total of 107 wells suffered damage at 
this time. Some 22 wells having bell 
hole protection were in the area of 
movement and none of them suffered 
casing damage in the intervals pro- 
lected by the bell hole. 

Several months later, casing dam- 
age was found in a number of wells 
at approximately 2,100 feet. This in- 
terval was then included in the bell 
hole or an additional pocket was 
scraped, depending upon the method 
used. 


In January 1955, the final earth- 
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quake to date occurred. Within 6 
days, 40 wells had stopped pumping 
and another 28 wells were found to 
be damaged in varying degrees. This 
earthquake occurred in the same area 
as the 1951 movement. The efficiency 
of the bell hole was proved conclu- 
sively by this movement. No wells 
having bell hole protection were dam- 
aged sufficiently to remove them from 
production, although they were in the 
same area as those severely damaged. 
All wells having bell hole protection 
have definitely resisted deformation in 
the intervals so protected. 

The depths of bell hole protection 
now have been extended to about 
2,300 feet with the large bell hole, 
and almost to the top of the upper- 
most producing zone with a 12'%-inch 
hole. Operators that utilize enlarged 
pockets opposite the critical zones are 


now extending the deepest pocket to 
about 2,250 feet. A reduced bell hole 
of about 16 inches is currently being 
tried by one operator with the belief 
that it will afford sufficient protection, 
but as yet has not passed the critical 
test of an earthquake. 


Various port collars used. After 
having trouble opening the port collar 
at the base of the bell hole interval, 
one opeiator began using two collars. 
One of them, a conventional type as 
used in a two stage cement job; the 
other, a full interior diameter collar 
that could be opened by a wire line 
tool if the first collar failed to func- 
tion properly. In general, three types 
of port collars are used by various 
operators. These are: 

1. A conventional two-stage cement- 

ing collar. 
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A collar that is opened and 
closed by a wireline tool. 
3. A collar that may be opened ot 

closed at any time by use of a 

tool rotated by drill pipe or tub- 
ing. 

The gel pack that is used in the bell 
hole not only supports the wall, but 
acts as a lubricant and pipe protector. 
As long as the earth has not shifted 
far enough to act as a clamp, the cas- 
ing remains essentially free and may 


be raised Or lowered when desired. 


Casing strain reduced. |iflerential 
rates of subsidence between the upper 
and lower beds have caused tensional 
forces to be applied to casing in the 
upper intervals and compressional 


forces in the lower intervals. These 
forces are severe enough to cause the 
casing to buckle or to part. Two dif- 
combatting these 


ferent methods of 


strains are in general use (Figure 5 

One operator lands the casing by ac- 
tually supporting the casing at the 
well head with 65-inch removable 
casing columns that act as supporting 
posts. The casing string passes through 
an adapter flange at the top of the 
conductor pipe to insure a seal for 


the annulus. Periodic measurements 


are made of the stress at the well 
head by taking a strain on the casing 
with powerful casing jacks. With the 
weight of the casing supported by the 
jacks, the 65g-inch supporting posts 
are easily removed. If the casing 1s 
found to be under abnormal tension, 
shorter supporting columns are in- 
stalled, thereby relieving the stress. If 
the casing is found to be under com- 
pression, longer columns are used. 

Another method currently being 
used by several operators is to place 
an expansion-compression joint in the 
casing string near the bottom of the 
bell hole. This joint is constructed so 
that when a unit 5-feet long is placed 
in the well in a neutral position, 
movements of 2'2-feet can take place 
in either direction without placing 
any strain on the casing. 

Although no data are available to 
indicate that these techniques are 
needed in any other field at this time, 
the possibility always exists that there 
may be a need at some future date. 
known to exist in a 
lessor degree in the vicinity of Goose 
Creek field, Texas, and Lake Mara- 
caibo, Venezuela. 

Other uses may be found for the 
techniques developed in Wilmington. 


The use of a bell hole, an enlarged 


Subsidence is 


Typical Bell Hole 















































Typical Pocket 



































































Installation Installation 
Removable 
63 Columns 
4 4 Adapter Flange . 
+4 7 
as 44 
ee 4 4 
22" To 30" Hole —fe 5 
.@) 
“ 
—1— |6"0r 26" Bell Hole | 
7" Or 82" Casing 
7" To 98° Casing 
’ 
4+—— 125 Bell Hole 
E. Port Collar : 
Expansion-—- 
Compression Joint —4 | 
Full 
Port Collars—— 1.D. : 
FIGURE 3—Two methods are used to combat casing 


strains. Sketch at left shows the use of short columns which 
support the casing at the well head and which can be re- 
moved to be lengthened or shortened. At right is a typical 
pocket type protection installation employed by some op- 
erators. Note the expansion-compression joint in the bot- 


tom of the string. 


pocket, or an expansion-compression 
joint may be of value where move- 
ment is known to occurr along faults. 
Under certain conditions, bell hole 
pack has been used in the abandon- 
ment of oil wells. In pressure depleted 
zones, cement tends to go away into 
the formation and may contaminate 
the formation. Bell hole pack material 





























effectively stops fluid migration, and 
when the liner is capped with a ce 
ment plug, forms a very effective 
method >of abandonment. 

Bell hole pack material may als 
be of use for preserving uncased holes 
for future use, especially when the 
hole is in relatively unconsolidated 


—The End 







formations. 
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How to control paraffin 


in separation equipment 


Proper application of field tested techniques to pressure 


vessel and installation design will prevent undesirable wax 


accumulations and save operators time and money 


By W. L. Scheirman, Product Engineering Supervisor 
Gas Processing Equipment, Black, Sivalls & Bryson, Inc. 


Oklahoma City 


PROPER EQUIPMENT design consid- 
erations can eliminate lost production, 
damage to equipment and increased 
operating costs caused by paraffin de- 
posits in separation equipment han- 
dling gas condensate and crude oil. 
These troubles result when no provi- 
sions are made to handle paraffin, or 
it is not known initially that paraffin 
is present, since initial paraffin diffi- 
culties sometimes are confused with 
hydrate formation. 

Where paraffin exists in critical 
quantity, the producer should obtain 
cloud and pour points and percent of 
paraffin contained in the oil. If there 
is uncertainty as to whether or not 
paraffin is present in critical amounts, 
it is good business to design the sepa- 
ration system for handling it. Other- 
wise later, considerable rework ex- 
pense and lost production time will 
result. 

Application of certain field-tested 
techniques described in this article 
will mitigate production problems 
caused by paraffin accumulations in 
separation equipment. 


Oil and gas separators. Paraffin 
deposits in oil and gas separators plug 
dump valves and discharge lines; 
build up deposits inside the separator 
which cause loss of separation capac- 
ity and loss of liquid into the gas line. 
Carryover sometimes can cause paraf- 
fin to be deposited in the separator 
mist extractor with resulting pressure 
drop sometimes causing structural 
damage of this part of the separator. 

To prevent paraffin deposits in 
standard oil and gas separators, the 
separator must be operated above the 
paraffin deposition temperature. This 
is particularly important because the 
temperature required to remove the 





paraffin usually is somewhat above 
the deposition temperature. For in- 
stance, if wax deposits at 80 degrees, 
it may be necessary to increase the 
temperature to 150 degrees to dissolve 
it in the flow system. Often this can 
result in lower liquid recovery, so a 
more satisfactory solution is to use 
special separators designed to handle 
the paraffin (Figure 1). Generally, 
this consists of installing a heating 
coil in the liquid section of the sepa- 
rator and using steam or hot water 
as a heating medium. Steam can be 


supplied by a 15 psig steam boiler in 
a closed gravity return system which 
does not involve either operation 
under the Power Boiler Code or feed 
water treatment. 

Oil dump lines can be steam traced 
and heating coils installed in the stock 
tanks if necessary. Stock tanks gen- 
erally need to be preheated only a 
short period before a pipe line run is 
made. Operating experience will al- 
low determination of the required 
period. 

Chemicals which keep paraffin in 
solution may be employed if no spe- 
cial separation equipment is installed. 


Emulsion treaters. Waxy crude oils 
may form emulsions with the water 
in the wellstream and need to be run 
through an emulsion treater to re- 
move the water. Satisfactory opera- 
tion of the emulsion treater can often 
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FIGURE 1—Steam coils successfully prevent paraffin deposition in standard oil and 
gas separators. Steam traces are provided on the oil dump line to prevent paraffin 


accumulation at that point. 
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FIGURE 2—This special separation system including steam coils for handling 


be maintained by using a high enough vertical em 


temperature. However, to prevent 
the the 


treater, additional steam coils may be 


trouble in coolet part ol 


employed. 

rator. The 
Separation system design for 
paraffin. One type of system, em- 


ployed offshore consists of two verti- 


function of 
first separat 


ulsion 


secon 


controls occurred on the 


or. 


treatel 


Che first vessel separates the 


d 


Figu 


the oil. Oil then flows to the emulsion 
treater for water removal and the gas 
to the pipe line via the second sepa- 
separator Was 


stalled as a safety device in case mal- 


It was especially de- 











vas from 


paraffin was designed for an offshore installation, 


re 2 line free of water.) Since clean sepa § 
ration of liquid from the gas was de- 
sired, the separators had knitted wire 
mesh mist extractors in their upper 
the gas outlet. To pre- 


portion near o 
vent the possibility of eventual paraf- 


in- 
fin deposits in the extractors, a steam 
the upper 
of the gas space in each sepa- 


heating coil was used in 


part 























































cal separators and a steam heated _ sirable to keep the offshore gas pipe — rator. ‘This coil was located just be- 
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FIGURE 3—This low temperature separation unit has 
provided with a secondary knockout which aids in preve 
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paraffin deposition. "Design pressure of the secondary vessel is 
the same as that of the low 


NOTE @ LIQUID AND GAS TQ LOW TEMPERATURE 
SEPARATOR (OPTIONAL - OIL MAY BE OUMPED 
AROUND LOW TEMPERATURE SEPARATOR TO SEC- 
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low the mist extractor section. An- 
other steam heating coil was located 
‘n the bottom liquid section of each 
separator, to prevent paraffin deposi- 
tion from the oil. With the oil and 
sas inlet stream entering the central 
portion of the separator, separation 
could be effected at a temperature 
lower than the exit temperature of 
either the oil or gas. 

The vertical treater was steam 
heated and had extra heating coils 
in the upper section. All oil lines were 
steam traced and steam heating coils 
were installed in the stock tanks. The 
steam trace lines drained to a volume 
tank which was periodically pumped 
hack to the steam boiler. Feedwater 
makeup was very small in the closed 
system. Fresh 
amount of feedwater makeup was ob- 


water for this small 


tained by catching rainwater. 


Low temperature separation sys- 
tems. Paraffin deposits can cause 
considerable trouble in low tempera- 
ture separation systems if proper pro- 
visions are not made for handling the 
liquid streams since such systems al- 
most always operate below the deposi- 
tion temperature of the wax. 

Flow through a conventional low 
temperature system consists ordinarily 
of separating liquid in an inlet well- 
stream knock-out at wellstream flow- 
ing pressure; dumping this liquid to 
the low temperature separator 
through a separate line; cooling the 
high pressure gas in a heat exchanger 
with the outgoing cold sales gas; and 
then expanding the high pressure gas 
through a pressure reducing valve or 
choke into a low temperature sepa- 
rator. Clean separation of liquid in 
the inlet wellstream separator is not 
mandatory since it is being recom- 
bined in the cold separator. 

If a hydrate inhibitor is not em- 
ployed, the wellstream ahead*of the 
choke must be kept above the hydrate 
temperature. Hydrates formed during 
expansion through the choke are dis- 
sipated in the bottom of the cold 
separator by a heating coil. If a hy- 
drate inhibitor (usually glycol) is in- 
jected ahead of the cooler, the well- 
stream can be cooled below the 
hydrate temperature allowing lower 
temperature operation of the cold 
separator. 

_ This latter type of separator usually 
is Operated entirely cold and the liq- 
uld processed in a cold feed stabilizer, 
glycol being separated at a point 
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downstream. If paraffin is present, the 
liquid in the inlet wellstream separa- 
tor must be kept out of the heat ex- 


changers and the cold separator. 
Clean separation is necessary in the 
wellstream separator as paraffin 
usually will not condense out of the 
gaseous phase. 


Low temperature systems with- 
out hydrate inhibitor. A standard 
low temperature separation system 
without hydrate inhibitor may handle 
waxy condensate provided: 

@ Inlet wellstream separator is ade- 
quately sized. 

© Total liquid from the inlet well- 
stream separator is dumped to the 
bottom of the heated bottoms low 
temperature separator. 

© The low temperature separator is 
adequately sized to handle maximum 
liquid flowrates. 

@ The water flow is non-slugging. 

@ Liquid is not crude oil. 

e Temperature of the low tempera- 
ture separator bottoms is above the 
congealing temperature. 

For heavy and slugging free water 
loading, the cost of an adequately 
sized inlet wellstream separator be- 
comes excessive due to the high pres- 
sure design involved. In such cases a 
secondary knockout is employed (Fig- 


ure 3). This is of the same design 
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pressure as the cold separator. The 
total liquid from the inlet wellstream 
separator is dumped to the secondary 
knockout where the water is sepa- 
rated. The liquid then may be 
dumped into the heated bottoms low 
temperature separator if the quantity 
is not too great and if the tempera- 
ture of the separator bottoms is high 
enough. If not, the liquid should com- 
pletely bypass the low temperature 
separator and go to a second stage 
separator or separate feed point of a 
stabilizer. If crude oil is present in the 
inlet liquid, it should always bypass 
the low temperature separator. It is 
sometimes necessary to use a heating 
coil in the liquid section of the sec- 
ondary knockout. 

Usually it is undesirable to dump 
the liquid from the high pressure in- 
let wellstream separator directly to a 
low pressure separator because of loss 
of solution gas. Flash gas from a sec- 
ondary knockout can be vented into 
the low temperature separator and 
combined with the sales gas at the 
cold separator gas temperature. 


Low temperature systems with 
hydrate inhibitor. In a hydrate in- 
hibited low temperature separation 
system, it is often desired to operate 
the inlet wellstream separator as a 
free water knockout only and leave 
the inlet liquid in the wellstream to 
increase liquid knockdown in the low 
temperature separator. This cannot 
be done if paraffin is present. All liq- 
uid must be removed in the inlet well- 
stream knockout and dumped to a 
secondary knockout, since the liquid 
cannot be introduced into the cold 
bottom low temperature separator. 
From the secondary knockout, the 
liquid can be dumped to a second 
stage separator or stabilizer. In this 
type of system the glycol used as a 
hydrate inhibitor usually is separated 
downstream of the stabilizer. Presence 
of wax in the oil may cause foaming 
in the stabilizer and the glycol-oil 
separator, making separation of gly- 
col difficult. When wax is present, the 
hydrocarbon liquid from the inlet 
wellstream separator must be kept out 
of contact with the glycol and 
dumped directly to a separate stage 
separator or emulsion treater. 


This article is based on a paper 
presented at the Paraffin Control 
Short Course, University of Okla- 
homa, Norman, Okla., March 10-11, 
1959. —The End 
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Netherlands’ oil yield fills 
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Map of the Netherlands shows the cluster of new oil fields near 
The Hague in Western Holland. These new fields, numbering 
over a dozen, increasingly augment oil production from Schoone- 
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beek field, located on the German border to the east, Oil pr 
duction in Western Holland has increased from less than & 
percent of national output in 1953 to about 30 percent in 19%. 
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Holland’s production is from Mesozoic 


beds. Oil occurs in the Valanginian (Low- 
er Cretaceous) on the Coevorden-Schoone- 
beek structure and in the uppermost 
Jurassic (Portland). Production in western 
Holland also is primarily from Lower Cre- 
taceous sandstone. Gas fields in eastern 
Holland produce from tight Permian dolo- 
mites, 
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fourth of national demand 


Exploration outlook is bright, with 13 new oil discoveries 


since the end of 1952 


AFTER MORE THAN HALF a century 
of oil exploration in many parts of the 
world, Royal Dutch Shell established 
significant crude production literally 
in its own back yard in The Nether- 
lands. Eight oil discoveries, all located 
between Shell’s home office at The 
Rotterdam in Western 
been made since 1953 


Hague and 
Holland, 
began. 

In addition, important deposits 
have been found and developed im- 
mediately east of Rotterdam in the 
Ijsselmonde-Ridderkerk area. Ijssel- 
monde field, now third in the Nether- 
lands in oil output, produced a daily 
average of 1,865 barrels in 1958. Rit- 
terkerk field ranked eighth, with a 
1958 daily average of 184 barrels 
last year. 

Schoonebeek field, located on the 
German border, in extreme eastern 
Holland, provided only 71 percent of 
Dutch oil output in 1958, compared 
with 100 percent in 1952. 

N. V. Nederlandse Aardolie Maat- 
schappi (NAM) is continuing its ex- 
ploratory effort to determine the ex- 
tent of the new basin. NAM expected 
to extend its exploratory operations 
westward offshore in the North Sea. 

NAM is owned on a 50-50 basis by 
the Royal Dutch Shell 
Standard Oil C vompany (New Jersey 
The question of why Royal Dute h 
started producing and refining crude 
from remote Sumatra in 1893, and 
did not commence production in The 
Netherlands until after World War 
II, draws some surprisingly simple an- 
swers. First of all, a Tertiary mantle, 
relatively uninteresting oil-wise, over- 


have 


group ure 


lies the prospective Mesozoic section. 
Heavily populated and industrialized 
Holland has not represented easy 
territory for seismic surveys and ex- 
ploratory drilling. 

The vicinities of The Hague and 
Delft, in particular, have represented 
big liability areas for opera- 
as here long rows of green- 


seismic 
tions, 





houses, where large quanitities of 
vegetables, tulips, etc., are grown in- 
doors, ill behoove an operator to 
detonate explosives. Generally, The 
Netherlands has been less easily work- 
able than many other areas in the 
world, and development has thus 
been delayed. Two world wars, fought 
either within Dutch territory, or 
closely threatening its borders, also 
have not helped oil development. 


Crude Production High. For the first 
time, NAM’s crude production ex- 
ceeded one million metric tons (6.9 
million barrels) in 1955, after more 
than 20 years work which began in 
1935 with a gravity survey. By the 
start of World War II, 28,000 gravity 
stations had been worked and a fair 
grasp of the Dutch gravity picture 
had been established. Also, thirteen 
stratigraphic holes had been drilled to 
an average depth of 3000 feet at that 
time to determine the thickness of the 
Tertiary mantle and to sample some 
of the strata beneath. 

Exploration had then established 
the existence of a Permian basin in 
the northeastern provinces and had 
indicated that a younger basin exists 
in the western part of The Nether- 
lands. Shallow drilling was concen- 
trated along the southeastern flank of 
the Permian basin, where after the 
war NAM found seven gas fields. 
These lie south and west of Schoone- 
beek—at Coevorden, De Wijk, Wan- 
neperveen, Staphorst, Denekamp, 
Tubbergen, and Rossum. These gas 
fields, all of moderate or small size, 
produce from tight Permian dolomites 
which have a varying amount of sec- 
ondary porosity and permeability due 
to fissures that originated from fold- 
ing. 

NAM has sufficient proved gas re- 
serves to guarantee a 20 year supply 
at the rate of 19,415,000 cubic feet 
daily. Daily gas production in 1958 
averaged 24,260,214 cubic feet, as 
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Pumping wells in the Schoonebeek field are known locally as “Ja-Knikkers”’, 
or “Yes-Men’’. Pumping installations are electrically driven. 


compared with 21,285,753 cubic feet 
per day in 1957. 

NAM is producing an increasing 
amount of natural gas which is sup- 
plied to The Netherlands Government 
for distribution among many plants 
located in various townships in east- 
ern Holland. 


Second Test Is Strike. The second 
exploratory test drilled on the Coevor- 
den-Schoonebeek structure struck oil 
in the uppermost part of the Jurassic 
(Portland). Later, oil was found in 
the Valanginian (Lower Cretaceous 
which showed that the Lower Cre- 
taceous basin covering part of West 
Germany extends into Holland, near 
Coevorden. After World War II, the 
Schoonebeek oil field was developed. 
In 1955, 
than 90 
tion. 


this field contributed more 
percent of NAM’s produc- 
Currently, about 275 pumping wells 
Schoonebeek, 
2 000 barrels of oil 


and over 44,000 | 


are on production at 
yielding about 


rels of salt wate 
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per day. During the past several years, 
a salt water injection program has 
been developed at Schoonebeek. 
The field straddles the border, and 
Wintershall, a West German mining 
company, handles production from 
the smaller German portion. 
Schoonebeek crude has a gravity of 
27.5, and is so rich in paraffn that it 
55 degrees F. Eighteen 
block stations are distributed through 
the field largely for this reason—to 


solidifies at 


separate oil, gas and free water and 
to heat and pump the remaining 
tank 
broken by 


emulsion to a central station. 
There, the 


chemical and electrical means. Crude 


emulsion is 


then is shipped by rail to the Pernis 
refinery area, where it is processed for 
the marketing companies of both 
partners. 

NAM was formed in 1947. An ex- 
tensive seismic program was initiated 
that year. Since then, over 5000 miles 
of continuous seismic profiles have 


been outlined by 35,000 seismic rec- 
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results haye 
been good despite the many difficyl. 
ties to seismic work that the Duteh 
subsurface 


ords, and exploratory 


surface conditions and 
geology have imposed. 

Many deep exploratory tests haye 
been drilled on seismic prospects. The 
deepest of these, Dwingelo 2, in 
northeastern Holland, reached a total 
depth of 12,458 feet in Carboniferous 
beds. These wells have helped resolve 
a number of geophysical questions, 
such as clarification of seismic veloci- 
ties, elucidation of the meaning of 
some gravity phenomena, as well as 
being directly responsible for the dis. 
covery of some oil and gas. 

So far, oil in The Netherlands is 
being produced at depths of 6,500 feet 
(at Werkendam, a 1958 discovery) or 
shallower. The shallowest oil produc- 
tion is at Schoonebeek at 2500 feet, 
A deep test at Berkel, near Rotter. 
dam, reached a depth of 9804 feet, 
but the production found there is at 
3600 feet in upper Barremian (Lower 
Cretaceous) sandstone. 

Following the Berkel deep test, the 
Rijswijk field, located immediately 
southeast of The Hague, was found. 
By the end of 1958, seven wells, all 
on artificial lift, were producing about 
1,500 barrels daily at Rijswijk from 
Valanginian and Hauterivian sands 
(Lower Cretaceous) at about 5100 
feet. In addition, five pumping wells 
and one flowing well at Delft and 
Berkel produce from fairly tight Bar- 
remian (Cretaceous) sands; here, all 
the wells were fractured by injection 
of sand-oil mixtures before comple- 
tion. Other recent discoveries at De 
Lier, Pijnacker, and Wassenaar have 
greatly enhanced the possibilities in 
Western Holland. 


NAM Increases Acreage. Originally 
NAM obtained a concession of about 
Holland to 
produce Schoonebeek. This grant was 
229,700 acres to 
allow gas production from fields dis- 
covered at Coevorden, De Wijk, Wan- 
A new 


37.000 acres in Eastern 


later increased to 


neperveen, and Staphorst. 
concession of 43,700 acres has been 
acquired for Tubbergen and Dene- 
kamp gas fields. 

On Jan. 3, 1955, the Dutch Crown 
seranted a concession intended to 
cover the Rijswijk, Pijnacker, Delft, 
Berkel Additional 


and structures. 


drilling has prompted NAM to apply 


for an extension of their holdings at 
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Rijswijk from an original 41,100 acres 
to 510,262 acres. 

Largely due to the extensive post- 
war industrial expansion and mecha- 
nization of agriculture, Dutch oil de- 
mand has risen from one million tons 
in 1938 to more 
(27.7 


in 1955, exclusive of bunker 


6.9 million barrels 
than four million tons million 
barrels 
fuel. Fully 25 percent of the current 
The Netherlands is 
met by crude 


oil demand in 
now being domestic 


production. 


Schoonebeek Oil Field. All wells 
are pumpers, producing from a 16- 
130-foot section found at a 
depth of between 2500 feet and 3000 


’ leet. Porosity values are 


( 


loot to 


in the order 
t 33 percent. Area of the field is 
low approximately ten square miles. 
Various secondary recovery practices 
currently under trial include water 
injection on the flanks, gas injection 


adove the oil zone in the center of the 





held, injection of hot water at about 
Ay ; ‘ E 
1 F.. and the partial combustion 
Ol oil in F it lu. 
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Western Area. Besides the discov- 
eries at Rijswijk and Delft in 1953 
and 1954, respectively, a 600-barrel 
well was completed in September, 
1956, at Wassenaar. This daily pro- 
the 
well output up to that time. Average 
depth of the producing zone is 4,200 
feet. In 1953 the Western area pro- 
duced about 0.3 percent of Holland’s 
total crude production; in 1955, it 


duction was largest individual 


yielded about 8 percent; and now is 
producing about 30 percent. Crude is 
barged to the Pernis refinery. 


Natural Gas. Holland produces 
about 10 percent of its natural gas 
requirements. Natural gas was found 
first at Coevorden in 1948 and since 
has been found in various locations, 
including De Wijk and Staphorst in 
the Zwolle area, around Groningen, 
at Tubbergen and Denekamp in 
Overijssel, and near Noordwijk on 
the west coast. In 1953 NAM guaran- 
teed to supply 14 MMef daily for 20 
years and the State laid a network of 


































This NAM exploratory well is located in a typical Dutch countryside, near windmill at right. 


gas pipe lines in the north and east 
of Holland to deliver gas to consum- 
The 


scheduled to be extended later to the 


ers. distribution systems are 


northwest part of the country. 


Exploration and Production. Prob- 
ably the most important problem of 
the industry is to produce the maxi- 
mum quantity of oil from its fields, 
and special attention is being paid at 
Amsterdam to the flow characteristics 
of natural gas, oil and water through 
porous media. Existing methods of 
producing from an oil sand are being 
studied continuously, and new prac- 
tices for increasing recovery rates are 
being given special attention. In addi- 
tion, drilling muds and cements are 
being examined and large scale ex- 
periments are scheduled to be con- 
ducted in the Schoonebeek‘ oil field. 
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Sacramento Basin 





California's hottest gas 
area is getting hotter 


Drilling activity increased 100 percent in 


six months. Here are the reasons why 


By Pr. Be Loomis, Consulting Geologist 
Sacramento, Calif. 

GAS PLAY is increasing at a record 
breaking pace in northern California’s 
Sacramento Basin. Here is the picture 


to date: 


® Drilling increased 100 
percent during the first six months 
of 1959. Sixty wells, half of them 


step-outs 


activity 


wildeats and the rest 
and new pay efforts. were com- 
pleted. 

@ Fourteen rigs are presently run- 
ning. 

® Eighteen have been 

staked and will be started as soon 


tests 


more 


as rigs are available. 


[his activity represents about one- 
eighth of all the drilling taking place 
in California this summer, and is more 
than double the activity in the Sacra- 
mento Basin during the past several 
years. 

[here are now 40 producing gas 
fields in the Sacramento Basin. Cumu- 
lative production to Jan. 1, 1959, has 
totaled 2,417,500 MMcf of gas. Dur- 
ing 1958 production amounted to 115.- 
692 MMcf. 

Reserves are estimated to total more 
than 2.1 trillion cubic feet, or about 
18 years’ 
of production 


supply at the present rate 
Sacramento gas is all 
dry gas. To date, a slight spray of 
condensate has been encountered in 
but two wells in the entire province. 

Reasons for the stepped up gas play 


are many. The area is going through 
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a period of industrial and population 
growth that has rocketed gas demand 
beyond the most optimistic forecasts. 
Gas to supply this fast growing mar- 
ket is available in near-by areas where 
leasing costs are reasonable, drilling is 
easy, wells have long producing life, 
and prospects are excellent for fast 
payout. 


Independents are active. Increased 
activity in Sacramento 
late in 
the winter months, and gained addi- 


commenced 
1958, gathered steam during 


tional momentum as soon as the win- 
ter rainy season ended this spring. 

Notable has been the interest 
shown by independents and small 
companies. At least 75 percent of the 
drilling is being done by smaller or- 
ganizations and individuals. 

Many of the plays ‘are farmouts 
from the majors who are mainly sit- 
ting tight and watching. Reasons for 
the activity appear to be immediate 
marketability of gas in this area, rela- 
tively small expense for drilling to 
shallow depths and easy drilling, di- 
versity of land ownership permitting 
lease trading, and low lease costs. 

So far, most success has been in the 
close vicinity of established produc- 
River Island, 

Activity is 
maintain the 


tion at Beehive Bend, 
and Vernalis 


expected to 


(See map 
present 
tempo at least through this summer 
and fall, and probably well into next 
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year, slacking only during the winte; 
rainy season. 














































Geology of the basin. The Sacr. 
mento Basin includes that portion of 
the Great Valley of California extend. 
ing southward from the vicinity 9 
Redding to approximately midwa 
between Stockton and Modesto, a dis. 
tance of about 200 miles. In width 
the valley averages 30 miles, and i 
surface area amounts to some 6,00y 
square miles, or more than 3.5 millior 
acres. 

Geologically, the basin is bounded 
on the west by the Coast Ranges, a 
series of relatively young mountain 
masses composed principally of met. 
metavolcanics of 
Franciscan To. the 
north, the eastern boundary of the 
Sacramento Basin is formed by vol. 


asediments and 


Jurassic) age. 


canic flow rocks of the Cascade serie 
originating in the vicinity of Mt. Las 
sen. Farther south, the Sierra Nevada 
forms the east boundary of the basin 

The north end of the valley and 
basin is formed by the pinching to 
gether of the mountains from eact 
side. The south end of the basin is 
placed at the “Stockton Arch,” 
cross-valley subsurface uplift separat- 
ing the San Joaquin from the Sacra- 
mento Basin. 


Subsurface geology complicated. 
Systematic exploration in the Sacra 
difficult 


varied 


mento Basin is extremely 
The sedimentary 
with wide ranges of composition an 
texture, often changing abruptl 


within very short distances. This sit 


column is 


uation is further complicated by the 
presence of a thick surface mantle « 
continental deposits over the whol 
area. 

Surface mapping along the margits 
of the basin provides a few scattered 
clues, but it is largely ineffective be 
cause the major portion of the sed: 
mentary column does not outcrop 
Subsurface control provided by wild- 

only approx 
5 or 40 squat 


cat drilling, averages 
mately one well to 3 
miles. Deep drilling averages even les 

Geophysical exploration has _ bee! 
effective in some instances. Howevel 
the application of this technique i 
limited. The “blanket 
lithologic units in the sedimentary se 
tion, together with the variation 
those that do persist, precludes the 
use of seismic correlation techniques 


absence of 


for structural evaluation except In & 
casional local areas. 
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Imagination and persistence in un- 
ravelling the delicate interrelation- 
ships between structural and strati- 
graphic factors will lead to successful 
exploration for further gas accumula- 
tions in the valley. It is certain that 
as much or more gas remains to be 
found as has so far been discovered 
in the Sacramento Basin. 


Thick sedimentary sections. Sedi- 
ments within the Sacramento Basin 
include marine shales, silts, and sands 
ranging from Jurassic through Lowe: 
and Upper Cretaceous, Eocene and 
Oligocene in age; and non-marine 
conglomerates, sands, silts and vol- 
anic debris of Miocene, Pliocene and 
Pleistocene age. 

[he basin is strongly asymmetrical 
with a steep west flank and a gentle, 
shelf-like east flank. Lower Cretaceous 
Shasta group) sediments aggregating 
some 20,000 feet in thickness are 
found alone the west edge of the 
basin. Where exposed, these are main- 
ly thin-bedded shales with only mino 
sand content. 

So far, the Lower Cretaceous has 
not proved commercially attractive al- 
though numerous oil seeps have been 
found in these beds in the Coast 
Range foothills. Upper Cretaceous 
Panoche and Moreno groups) sedi- 
ments up to 22,000 feet in thickness 
occupy practically the entire basin. 

Panoche sediments include as much 

1) percent permeable sand and 
contain the principle objectives in the 
northern part of the valley where the 
basin is shallow and the Cretaceous 


1° 


sediments are close to the surface. 


Lower (Martinez-Meganos), mid- 
dle (Capay and Domengine), and 
ipper (Nortonville and Markley 
Eocene silts, shales and sands amount- 
ing to some 10,000 feet in thickness 
overlie the Cretaceous sediments in 
the southern half of the bdsin. A 
tongue of middle Eocene’ extends 
northward almost to the north end of 
the valley 

[he Eocene formations locally may 
contain as much as 50 percent per- 
meable sand, and they contain the 
Primary objectives in the southern 
half of the Sacramento Basin. 


Multiple sands in some areas. Gas 
Production is found throughout the 
Eocene and Upper Cretaceous section, 
and in one instance, Corning field, in 
Non-marine sands of Pliocene age. 


Dey 


oth to the pay varies from less than 
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Gas Fields in the Sacramento Basin 
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2000 feet in a number of fields to 


7.500 feet in scattered fields 

Majority of completions average 
between 4,500 and 5,500 feet. Net pro- 
thickness 
from thin stringer sands to good, 
blocky sands more than 100 feet thick. 
Many areas enjoy multiple objective 
Rio Vista Eocene 
Kirby Hill 


one Cretaceous. 


ductive sand varies widely 


sands: has five 


sands, four Eocene and 


The Beehive Bend trend is charac- 
terized by erratic sand conditions and 
rapid facies changes, but the presence 
of multiple Cretaceous sands offers 
strong possibilities that at least one or 
two will be favorably developed. 
Valley 


have a long producing life. Wells in 


Sacramento wells normally 
the Rio Vista field, for example, have 
been produc ing 20 years without a se- 


Well 


favorable conditions 


rious decline in_ pressure. cost 


payout under 


1 


usually ranges from 18 months to, at 


most, two to three years. 

Easy drilling. Normally, drilling is 
Sacramento 
7.500- 


anywhere in the 
The 


will be 


Casy 
Basin. average 4.500 to 
foot test completed in from 
8 to 12 days. 


Usually, 95g or 1034-inch surface 
casing is set between 600 and 800 feet, 
and 834-inch hole carried to total 
depth. 
Completions are made through 7- 
inch pipe, or through casing and tub- 
ing. Initial production rates vary 
widely, but average 5 MMcf per day 
through '%4-inch beam, with tubing 
and casing pressures running 600 to 
800 psi. 
Production rates are usually set at 
around 20 percent of potential, or | 


M Mcf per day for a 5 MMcf well. 


Drilling costs. Cost to drill and com- 
plete the average Sacramento well 
runs in the neighborhood of $11 per 
foot. The drilling contract on a foot- 
age basis will vary between $3 and $5 
per foot depending on depth, location, 
season of the year, etc. 

Mud may vary about 
$2,000 up to $10,000 on The 


balance consists of location costs, pipe, 


betw een 
more, 
installations. 


and surface 


Hazards 


services, 


which may increase drill- 


ing costs significantly include high- 
pressure, low-volume gas sand string- 
ers which occur in a few restricted 
parts of the iley; thin basalt flows 
in the near-surface, non-marine sec- 


tion, particula toward the north 
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E. B. (Fritz) Loomis had 20 years’ 
experience as a Shell Oil Company 
geologist when he left the firm to 
establish his own consulting busi- 
ness last April. A geology graduate 
from Amherst College (1937), he 
also studied structural and mining 
geology at the Harvard Graduate 
School for two years and helped 
map the geology of the Mt. Wash- 
ington Quadrangle, New Hampshire, 
before joining Shell as a field geolo- 
gist in 1939. Loomis held various 
positions with Shell, including 10 
years in the Gulf Coast area, 2 years 
in western Canada, 4 years in the 
Rocky Mountains, and 4 
district geologist at Sacramento. His 
consulting work includes the Sacra- 


years as 


mento area and the western states 











end of the valley; peat areas in the 
delta region which require elaborate 
site preparation; and hard non-marine 
conglomerate sections in certain cen- 
tral valley areas. 

Another complicating factor is the 
winter rainy season which usually lasts 


late May o1 
early June. During this period 


from November until 
loc a- 
tion and transportation costs may be 
increased to the point where it is not 
feasible to drill until dry weather 
Land prices low. Sacramento land 
prices are the lowest in California. 
Leases in remote portions of the valley 
still may be acquired for $1 per acre, 
although the average price is now $2 
per acre per year. 

Landowner’s royalty amounting to 
1/8th is still fairly standard, but some 
hold out for 1/6th. 


prices may jump to $5 or even $10 


In active areas. 


per acre. 
Land 

is generally under lease. However, the 

fluid, 


hands constantly 


throughout the entire basin 


situation is and leases chance 


so that no part of 


the valley should be considered too 


tightly held as to be unattractive. 


Mos? active areas. One of the cur- 


rently active areas is Varnalis, San 
Joaquin County, at the south end of 
the Sacramento Basin, where Porter 
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Sesnon and Great Basins Petroleyp 
Company, and Standard Oil Cop. 
pany recently extended productio; 
with seven stepout wells. Productior 
is from two sands at depths averaging 
$,200 feet. Details have not been pp. 
from 5 to 9 


leased, but gages of 


MMecf per day have been reported, 
interest is Kirk. 
Tehama Count, 
where Humble Oil & Refining Com. 


Another area of 


wood-Corning. 


pany made a small Upper Cretaceoy 
$.000 feet late last year 
and where Buttes Gas and Oil Com. 


discovery at 


pany is drilling a series of holes in ar 
attempt to extend production south 
from the Corning-South Dome field. 

A third active region is Los Me 
danos, Contra Costa County, wher 
Prico Oil and Gas Company recenth 
made an important new strike two 
miles southeast of last vear’s Los Me 
danos discovery. Well-developed Nor. 
and Domengine sands wer 
at 1.666 feet 1.864 feet, 
respectively. The discovery area is m 
Port Chicago 
Pittsburg industrial area, assuring a 
market. 


tonville 
found and 
the doorstep of the 


close, ready 


Gas prices vary. [he sole gas pur 
chasing company in northern Califor 
Electric Com- 


pany, which purchases directly fron 


nit 1s Pacific Gas and 
the producers, as well as out-of-state 


eas from the El Paso Natural Ga 


Company. 

Current field price for gas in the 
Valley from ap- 
proximately 23 cents to 37 
Mcf. with an over-all average clos 
to 28 cents per Mcf. Field prices are 
to escalate approximately 


Sacramento varies 


cents per 


expected 
1 cent per Mcf per year through 
least 1966. 

Pacific Gas and Electric Company 
uses the dry gas fields to meet peak 
demands during the winter months 
Presently they are importing slightl 
more than 60 percent of the demand 
This gas is delivered under a fim 
contract, and must be accepted as 
tendered. 

To efficiently balance local produc: 
tion and import requirements and t 
meet peak demands, the utility § 
now developing gas storage reservoils 
in the Pleasant Creek and McDonald 
Island gas fields. When these project 
are completed, local gas will be it 
jected during the summer months for 
withdrawal during winter peak de- 
The End 


mand periods. 
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" trained specialists of the TOTCO 
service organization will answer 


roduc: ° . 
your call for assistance in the field. 











and t 

‘lity i They are just as reliable as the famed 

ervoils TOTCO recorders which give the 

Donat ultimate in trouble-free service. 

projects 

be it- 

iths for ° op > . ° . 

7. Technical Oil Tool Corporation 1057 North La Brea Avenue + Los Angeles 38, California 

ak ae 

‘he End EXCLUSIVE DISTRIBUTORS: Culifornia—The Republic Supply Company of California; Domestic —The Continental-Emsco Company, a division of 

7 Youngstown Sheer & Tube Company; Canada—Oil Well Supply Division, United States Steel Corporation; Export—Lucey Export Corp., New York City 
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FIGURE 1—Map and graphical protrayal of the production history of the CO, project. 


Carbon dioxide gas 
increases oil output 


By Anthony Gibbon 


Mid-Continent District Editor, Wortp O1L 


A NEW AND UNUSUAI for 


flooding residual oil from partially de- 


pi ocess 


pleted reservoirs is being used on a 
240-acre project in Washington 


Oklahoma. Carbon 


is being injected into 


County. dioxide 
as CO 
waterflood input wells through a 34- 


1acaroni tubing string. The gas 


is mixed with input flood water at the 
san and is forced out into the 
resel th the water. Approxi- 
mately | 7! barrels of new oil has 


been re 


Fel 


om the pilot flood 
8 to June 1959. 


from 


100 


Approximately 29 water input wells 
and 16 producing oil wells now are 
in operation. Chief advantages claimed 
for the CO, process are: 
© Flood efficiency apparently is in- 
creased 
@ Injectivity of water input wells is 
increased 
® Can 


covery 


be used as a tertiary re- 


method after a sand has 
been flooded out by conventional 
secondary recovery techniques 

@ Additional 
nominal. 


investment costs are 
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The in effect combine 


standard waterflooding technique 


p! ocess 


with injection of carbon dioxide dy. 
ing the fill-up and early oil producip 
stages of the flood. : 
The area under flood is located }; 
sections 5 and 6, 27n-13e. The Projec: 
is being operated by the Wellsyjlj 
Oil Company and Oil Recovery Co. 
poration. The formation being floode 
is the Bartlesville sandstone whic 
lies at an average depth of 1,300 fee: 
and has an average thickness of 3 
feet in the area. Core analysis befor 
flooding indicated the following reser. 
18 percent 
permeability to air—50 md, So—}} 
tl percent. 
Although the project still is too ney, 


voir conditions: porosity 
percent and S, 


to evaluate properly, oil productio: 
has been increasing since July 19% 
when the first “oil kick” was reported 
During the last six months of 1958 oj 
production increased at the rate o 
approximately 2,000 barrels per 
month. Based on experience with sev- 
eral waterfloods in the Mid-Continen: 
area developed without the use o/ 
carbon dioxide, the operator believe 
that CO, injection has helped great! 
on this project and that it is 
months in advance of a project using 
only water. 


Well completion, operation. Inpuw' 
wells were drilled to the top of the 
formation, the 
but not shot. Each input well was 
completed with a rag packer on 2! 
inch tubing set at the top of the pa 
sand and cemented with 20 sacks 0 
cement. Compressed CO, is injecteé 
through a string of 34-inch pipe hung 
inside the 21-inch tubing to a point 
three feet off the bottom of the sand 

In the CO, flooding process, meteret 
water is pumped down the annulus 
between the 2'%-inch pipe and the 
34-inch pipe, while the CO, 1s in- 
jected through the 34-inch pipe unde! 
pressure. Water and carbon dioxid 
mix at the sand face in the well bore 
The volumes of ‘CO, and water al 
controlled for each well in a comme 
meter house and injected proportion 


and sand was cored 


ately to obtain a predetermined satu- 
ration of CO. in the water at the 
sand face. Although average injection 
rates of seven barrels of water pe 
foot of sand at well head pressures © 
0 to 700 psi are usual in this area, the 
operator is presently injecting 14 bar- 
rels of water per foot of sand at # 
average wellhead pressure of 220 psi. 
Water input rates have been increa* 


AuGusrt 1, 1959 















LA 


LAR 


AUG 








LARKIN PACKER COMPANY, INC. 


LARKIN 


A HIP POCKET is handy 
but it CAN’T HOLD AN INDUSTRY 





In almost every industry, during times when supply can more than meet 
demand, there comes into being a rash of pseudo businesses whose founda- 
tions are built solely on the soft sands of opportunism*. The term “Hip 
Pocket”? has become the common denominator for members of this group. 

Such firms are mushrooming almost daily in the Supply Industry and 
they are weakening the structure of your only dependable source of supply 
and service. 

Consumer and manufacturer alike should remember that Hip Pockets 
empty quickly in any sort of emergency. We all need a strong Supply 
Industry — one that is worthy of our support now as well as in times 
of scarcity. 


*Webster defines opportunism as “a taking 
advantage of circumstances with little regard 
for principles or ultimate consequences.’ 


..- Through Your Supply Store 


WAXAHACHIE, TEXAS 





LEADERSHIP HAS BEEN EARNED BY YEARS OF DEPENDABLE PERFORMANCE 





AUGUST 1 , 1959 WORLD OIL For more data on advertised products, use Readers’ Service Cards, last page. 














































































ing steadily without increases of plant 
or wellhead pressures 

Delayed drilling of the producing 
wells permitted better fillup of the 
The oil 


pleted with 7-inch casing set at the 


reservolr. wells were com- 
top of the sand and cemented with 
25 sacks. They were cored to the bot- 
tom of the sand, shot with two quarts 
of nitroglycerin per foot of oil-satu- 
rated sand and were equipped with 
21/,-inch tubing and sucker rod pump- 
ing equipment. Early in the develop- 
of the old 
wells. These old wells 


ment stage, some wells 
served as test 
were pumped by individual units and 
water, oil and gas analyses were com- 
pleted regularly. 

Laboratory data indicate that car- 
bon dioxide injected into a reservoir 
with flood water under appropriate 
conditions of temperature and pres- 
sure, will react with certain hydro- 
that 
petroleum to produce unstable com- 


carbons are present in crude 
pounds effective in releasing adherent 
oil from the mineral surfaces of the 
rock. When fluids are re- 


covered from a producing well and 


reservoll 


flashed into an oil and gas separator, 
these unstable compounds break down 
and the released carbon dioxide gas 
may be separated from produced gas 
and re-used. 

Costs. A cost figure of 1% cents per 


barrel of water is used. Since car- 
bonated water is not used throughout 
the life of the project, the additional 
cost per barrel of water (because of 
the CO,) will be approximately 1 
cent per barrel, making a total of two 
cents per barrel of input water. This 
cost will vary with the location and 
will be affected by the cost of gas 
used in the production of CO,. In the 
present operation gas costs 25 cents 


per Mcf. 


Production of CO.. Carbon dioxide 
used in the process is manufactured 
on location. The plant is a modifi- 
cation of a commercial unit and was 
designed especially for the waterflood 
project. It has a total capacity of 30 
CO 


about 600 Mcf per day of natural gas. 


tons of per day and consumes 


ACKNOWLEDGMENT 


This article is based on information contained 
in Bureau of Mines Information Circular 7896 
prepared by J. P. Powell, petroleum engineer, 
U.S. Bureau of Mins Bartlesville, Okla., and 
Martin, vice president 
Corporation, New York, 


furnished by James W 
engineering, Oil Reco 
NY 





102 








Should Texas Rule 37 
be ‘modernized ? 


By Johnny Mitchell, Vice Chairman of Board 
Christie, Mitchell and Mitchell, Houston 


THE OIL INDUSTRY in Texas suffers 
not so much from overproduction as 
from an overdrilling which arises from 
unrealistic well spacing requirements. 

Well spacing authority is vested in 
the Texas Railroad Commission’s 40- 
year-old “Rule 37”; and while the 
commission has adjusted spacing re- 
quirements from time to time, the 
current requirement of 933 feet be- 
and 330 feet between 
wells and tract boundaries (estab- 
lished in 1950) is approximately equal 
to a 20-acre development pattern 
requirement. 

If abuses and inequities in oil and 


tween wells 


gas production are to be corrected, 
Rule 37 must be amended to provide 
for development patterns of 40 acres 
for oil wells and 640 acres for gas 
wells. 


Why rule should be changed. 
Ample scientific proof is available to 
establish that under the usual or com- 
monplace circumstances, oil wells can 
effectively drain at least 40 acres; gas 
wells, 640 acres; and that the 20-acre 
pattern now provided by statewide 
Rule 37 is seldom enough for oil wells 
and never enough for gas wells. A 
change geared to the usual rather 
than the exceptional situation would 
reverse the present practice of de- 
veloping new fields on a pattern which 
is too closely spaced. 

Wide spacing should be requested 
at the time of the completion of the 
first well. It is unfair to the commis- 
sion for operators to drill wells too 
closely in a new field and later request 
that additional wells in the field be 
wider spaced. Even though in the best 
interest of conservation, it is then too 
late since a variation in spacing re- 
quirements in the same field results 
in unfair discrimination and an abuse 
of correlative rights. 

While wider initial spacing require- 
ments would be more economical, at 
the same time they would avoid such 
discriminatory spacing. It is much 
easier to add wells to a widely spaced 
pattern than it is to eliminate some 
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from a closer pattern. Conservation 
would be better served. With fewer, 
better spaced wells, the field charac. 
teristics can be scientifically analyzed 
to plan for optimum recovery through 
pressure maintenance, cycling and 


similar programs. 


Needed: a better allocation for- 
mula. An amendment to the current 
“yardstick” system is necessary to give 
greater weight to acreage. While this 
is an attempt to strengthen issues in 
respect to the protection of correlative 
rights, it would also encourage sound 
Under a _ wider 
spacing program, the right to apply 
for exceptions would still exist; but, 
in fairness to the large tract owner 


voluntary pooling. 


whose relative well density would be 
much lower than tract owners oper- 
ating under exceptions, and in the 
interest of his correlative rights, allo- 
cation formulas should emphasize 
acreage. 

While the “1947 Yardstick’’ now in 
use increases allowables significantly 
for deeper wells, it increases allow- 
ables insignificantly for wells draining 
larger acreage. 

For example, a well draining 20 
acres at a depth of 14,000 feet is 
allowed 540 barrels, while a_ well 
draining 40 acres, also at 14,000 feet, 
is allowed only 560 barrels. Yet, a 20- 
acre well at 1,000 feet is allowed only 
28 barrels, whereas a 20-acre well at 
14,000 allowed 540 barrels. 
The increase in allowance for acreage 
drained should be comparable to the 
increase allowed for depth. 

Some “County Regular Yardsticks” 
allow no increase for acreage. Thus, 
both yardstick patterns actually em 
drilling even 


though such density may not be neces 


feet is 


courage dense well 
sary for optimum recovery of reserves. 

Actually, the dense well spacing 
may impede optimum recovery under 
certain circumstances, and both cot 
suffer as 4 


result. In the allocation formula, 1 


servation and economy 


creased weight should be given 1 
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BOWEN - - Services to the Wire Line. 
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SAFETY 
DOWNHOLE 
EQUIPMENT 
PROTECTION 
| ACCURATE DEPTH MEASUREMENT 
The Bowen Depth Indicator can be calibrated to measure 
if within / foot in 10,000 feet and can be used with all popular 
i conductor line sizes. 
RELIABLE WEIGHT INDICATION 
Bowen Electronic Weight Indicators are used throughout the 
wire line industry. Available from 1,000 Ib. to 20,000 Ib. 
capacity, they are sensitive to small weight changes, accurate 
and dependable. 
PRESSURE CONTROL 
~~ Bowen's Wire Line Control Head permits running into wells 
.. under pressure, while providing positive, safe control of well. 
< 
q SAFETY 
a The Bowen Wire Line Blowout Preventer is the most widely 
used in the industry and is adaptable to any line size. Avail- 
e able with 2'2” tubing to 7” casing connections. 
> DOWNHOLE EQUIPMENT PROTECTION 
q The Bowen Hydraulic Jar provides protection against loss of 
= expensive logging and perforating tools. A coiled conductor 
line inside the tool permits continuous electrical contact 
before, during and after severe jarring. 
: q For complete details, phone or write Bowen Itco, Inc., or contact 
— your nearest Bowen representative. 





P. O. BOX 4587 Vv HOUSTON 13, TEXAS, U.S.A. 


sieiieelahimmeietamemiaaale 
PH. CApitol 8-4391 oe CABLE ADDRESS: ITCO om TWX: HO 583 


BOWEN 





Manufacturers of Equipment for DRILLING * FISHING * PRODUCTION * COMPLETION * WIRE LINE OPERATIONS 
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ductive acreage and less weight to 


wells: but under the current formula 
approach, the denser the well spacing, 
the higher the eligible allowable ac- 


cruing to the produc er. 


Well factor should be reduced. 
If the well factor in the formula were 
effectively reduced, voluntary pooling 
would be greatly encouraged, and 
application for exceptions under Rule 
37 would be minimized because any 
allowable production advantage of a 
well on a small tract would be largely 


eliminated. This one change should 


do more than any other in restoring 
proper equity between small and large 
tract owners 

Opponents to this measure point 
out that a small tract owner in many 
instances would be denied the right 
to a guaranteed fair profit if the well 
factor is reduced or eliminated in the 
allocation formula. In several cases, 
however, it has been made clear that 
the small tract owner does not have 
a clear right to a profitable operation 
if it neighbor's 


tract to do so, or injuring field con- 


means draining his 


servation through uneven withdrawal. 





Use THREE-PHASE MOTORS 


on SINGLE-PHASE CURRENT! 


“IMPOSSIBLE!” 


-they said. 


But H-A-S does it! 


Even in this atomic-age, with 
the impossible being accomplished 
every day, there are still skeptics. 
There are those who say you can’t 
use three-phase motors on single- 
phase current—but H-A-S does it 
every day for scores of satisfied 
users, including independent and 
major companies throughout the 
oil country. 

For these open-minded, profit- 
wise men the H-A-S System is sav- 
ing money at every turn. Three- 


phase motors cost less, operate for 


KEN ELLIOTT 
MOTORS, INC. 


P. O. Box 5158-B 
BOSSIER CITY, LOUISIANA 


less, and can be used later on 
three-phase service. The H-A-S 
Phase conversion system permits 
the use of three-phase motors from 


3 h.p. up to 75 h.p.—and is avail- 


able in two models, for motor 


mounting or remote mounting. 


If you have 220 V. single-phase | 


current for power, and are inter- 
ested in saving money—WRITE 
NOW for complete details and the 


name of our nearest sales and 


service distributor. 


Yo -~ Pb -~S ruse conversion system 


For more data on advertised products, use Readers’ Service Cards, last page. 
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Under the proposed regulation 
small tract owners in future field Op. 
erations have to determine 
whether an exception well would by 
more or less profitable than a shar 
in a voluntary pool and act accon. 


would 


ingly. 

The well factor in the allocation 
formula is of major importance jp 
discouraging voluntary pooling. Reg. 
ulations today, with few exceptions 
prohibit the practice of pooling nop. 
contiguous small tracts. If intervening 
tract owners refuse to enter a pool 
under current regulations, then the 
non-contiguous small tracts have no 
recourse but to apply for exception 
and drill separately. 


In some fields, such as the Aransas 
Pass Field, non-contiguous tracts may 
combine under rigid requirements 
which were designed to protect inter. 
vening tracts owners. Encouraging 
this practice would undoubtedly help 
solve the problem. Certainly it would 
prevent the drilling of a great number 
of unnecessary wells, and above all it 
would make voluntary pooling in such 


areas less difficult. 


is not at fault. 
Throughout Texas 
the right of the producer to 


Commission 
the history of 
Rule 37, 
file for exception has been maintained 
Under this exception clause, the 
too small to meet 


owner of a tract 


Rule 37 footage requirements for 
drilling may drill As the 
result of dictum in the 1946 Hawkins 


Case, such producers are assured the 


one well. 


privilege of operating profitably. 


Aside from this, however, Rule 3/ 
and related regulations governing al- 
locations and allowables fall short in 
achieving the balance that is needed 
and gas 


to create unity in the oil 


industry. 


The fault 
commission. In fact, if it were not for 


does not lie with the 


the wisdom, boldness and fairness of 
the commission, there would be no 
oil or gas left which could be recov- 
ered by primary recovery methods, nor 
would there be any independent oil 
men left in the state. However, 4 
these regulations stand today, the best 
interests of economy in oil and gas 
production are not served, nor are the 
best interests of conservation, corte 
lative rights and voluntary pooling. 
There are certain cases where the 
right of application for exception i 
justifiable. The rule of exception 
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Out of this complete line of new and modern 
packers you can fulfill any production need from 
simple single-zone installations through the increas- 
ingly popular and profitable multiple-completions 
to efficient water-flood applications. 

Regardless of depth, pressure differentials, tem- 
peratures or other well conditions, one (or a combi- 
nation) of these Baker Packers is exactly “tailored” 


to your well requirements. Baker offers the com- 
plete line, both retrievable and drillable types—with 
a choice of setting methods—to satisfy any surface 
or sub-surface condition. 

Turn to Page 492 of your new BAKER (or Com- 
posite) Catalog for the 46-page section containing 
complete descriptions, applications and specifica- 
tions on all Baker Packers. 


BAKER 158 Jw we @ DAs. Be - 2  D PRODUCTION PACKERS 


SINGLE ZONE AND 
WATER FLOODING 


MULTIPLE-ZONE 


BAKER MODEL “‘G” 
PARALLEL PACKERS 
Single-Grip PRODUCT NO. 740-G 
Double-Grip PRODUCT NO. 741-G 
The ideal retrievable upper packer 
for two-packer, parallel string dual- 
zone installations. Embodies full- 
opening, long string through lower 
packer with separately retrievable 
short string that can be anchored 
to upper packer if desired. Double- 
Grip version is identical to Single- 
Grip, but in addition contains 
hydraulically actuated, button-type 
hold-down. 


BAKER MODEL ‘“‘E”’ 
RETRIEVABLE 
CASING PACKER 
PRODUCT NO. 420-E 

One of the shortest, most 
compact, set down retrievable 
packers available. Ideal for 
light or medium duty 
production requirements, or 
for all-around water flooding 
use. Simple J-Slot setting 
mechanism. Also available 
with hydraulically actuated 
button-type hold-down. 
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BAKER MODELS ‘*‘MOA” 
AND ‘““MOB” 
CROSS-OVER 

SNAP-SET PACKERS 
PRODUCT NOS. 636-MOA 

AND 636-MOB 

Used as the upper retrievable 
packer in single-string two-packer, 
selective cross-over tubing and an- 
nulus dual-zone production hook- 
ups. Set with set-down weight. 
Released and recocked for repeat 
setting by picking up on tubing. 
Also available with hydraulically 
actuated button-type hold-down. 





BAKER MODEL “A” 
RETRIEVABLE 
TENSION PACKER 
PRODUCT NO. 739-A 

One of the shortest, most 
modern high-performance 
tension packers. Ideal for 
economical low- or high- 
pressure water flooding. 
Rugged enough for many 
high-pressure fracturing and 
acidizing operations. Simple 
J-Slot setting mechanism. 





BAKER DUAL 
PUMPING PACKER % 


veces (0 BAKER 


Used as the upper retrievable 
packer in two-packer pumping 

rie OIL TOOLS, INC. 
HOUSTON 


hook-ups involving dual-zone pump. 

Set and released in same manner 
as Cross-over Snap Set packers LOS ANGELES 
above. NEW YORK 
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certain knowingly seek to recover oil and gas 


to them. 


a good one designed to fit 


cases and to protect the rights of land that does not belong 


owners and royalty owners. But it is 


Law of the jungle. Many examples 
how the work 
of prudent operators has been nulli- 
fied by the insistence of one or two 
others on the application of Rule 37. 
Development begins with commission 
approval of systematic spacing in 
large pools or reservoirs. Then along 
comes an operator who takes advan- 
tage of the “Law of Capture,” drills 
a well on small acreage, and destroys 
all the efforts of the prudent operator 


not made to be abused, and every 


; ee , can be cited to show 
time it is abused it becomes weaker. 


Irregular tracts of land, as well as 


unusual reservoir conditions should be 
the only reasons for application for 
exceptions; but today, too many op- 
erators with small tracts are demand- 
ing wasteful and unrealistic patterns. 


for many of the industry’s 


Che cause 
ills lies in the granting of permits to 
and 


small tract owners who selfishly 
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VS Acoustic log, an advanced 
. lithology and correlation : 
simultaneous features: single fective 
cejver acoustic with choice of 
Sane, es, or tach spacing and switching jin th 
' Figle; choice of either SP or Gamma-Ray log; dual 
“—régeiver-tinear- velocity curve; and integrated travel 
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NEW LOCATION AT JACKSON, MISS 


LOGGING SERVICES 


6000 CAMP BOWIE BOULEVARD e FORT WORTH, TEXAS 
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and the cooperation of hundreds of 
royalty owners. 

If necessary, the law must again be 
tested in the courts in the light of 
present knowledge and developments; 
and if the courts still insist upon its 
present application, then there must 
be legislation in the interest of all 
concerned. So long as the law of cap- 
ture is applied, there will be waste; 
and waste will mean higher prices to 
the consumer for oil and gas and their 
products. 

Texas laws clearly establish the 
commission’s authority to prorate both 
gas and oil wells on a_ productive 
acreage basis. And while proration is 
to be conducted on a reasonable basis, 
there are no specified methods to limit 
the commission in its applications. By 
judicious use of this power, the com- 
mission can effectively instigate a 40- 
acre well program oil 
wells and a 640-acre program for gas 


spacing for 


Such would be consistent with 


The End 


wells. 
available scientific data. 


Good Injection Water 
At Minimum Cost 





Continued from Page is 


tion damage was not occurring and 
that the condition ratio or skin effect 
After 
acidizing with no change in injection 
the 
ment to polish the water to a higher 
$50.000 worth 
filters 


factor was remaining constant. 


performance, addition of equip- 
in this case, 
of diatomaceous earth 
not deemed justifiable. 


quality 
was 


Southern Oklahoma water 
pressure maintenance 


D. The Cache Creek Field, Cotton 
County, Oklahoma. This field pro- 
duces from a Cisco sand reservoir 
which had about 1,500 md _ per- 
meability and 30 percent porosity. As 
the water drive was limited, it was 
apparent that the produced water 
should be returned around the pe- 
riphery of the field to supplement the 
natural encroachment. Produced 


water was collected a closed sys- 


tem as shown in Figure 7. By provid- 
ing approximately 10-hours retention 
turbidity 
For 


no filters were installed. 


time in the raw water tanks, 
was reduced to a very low value. 
this reason, 

Water injection was commenced in 
1956 into nine input wells, and their 
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IT'S DOLLARS per BARREL 
THAT COUNT! 
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Field tests have shown that \ ‘\ 
the plunger action resulting from ‘ 
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with LESS POWER consumption. 


OVERSIZE BEARINGS and HEAVY 
RUGGED CONSTRUCTION throughout 


minimize maintenance costs. 


OPTIONAL FACTORY LUBRICATED 
BEARINGS eliminate the expense of 
periodic field lubrication. 





A factory trained 

LUFKIN SERVICE MAN 

is always available on 
short notice, and parts can 
usually be obtained over- 
night — thus avoiding 

UNITS production loss due to 
long shut down periods. 


You Can Relax When Your Lease BEAM BALANCED 
ls LUFKIN EQUIPPED 


































FOUNDRY & MACHINE COMPANY 


Branch Sales | HOUSTON © NATCHEZ ¢ CORPUS CHRISTI ¢ LAFAYETTE © DALLAS + KILGORE « ODESSA « HOBBS « GREAT BEND + DENVER 
and Service | SHREVEPORT ¢ WICHITA FALLS * LOS ANGELES ¢ BAKERSFIELD ¢ EFFINGHAM * CASPER * OKLAHOMA CITY « SIDNEY ¢ MIDLAND 


FARMINGTON ¢ SEMINOLE ¢ TULSA *« NEW YORK ¢ PAMPA « STERLING * MARACAIBO, VENEZUELA « ANACO, VENEZUELA 
SPEED INCREASERS Lufkin equipment in Canada is handled by 
OND) REI) K : Al. : 3S 












dmonton, Albert Canada, Regina, Saskatchewan, Canada 





subsequent injection performance is 
shown on Figure 8. It will be noted 
that the 
for these wells began to rise immedi- 


average injection pressure 
ately and increased from 50 pounds 
to 180 pounds with the injection of 
only 300,000 barrels. Two of the wells 
reached the maximum plant pressure 
of 650 psi and began to decline in 
receptivity. Screens at the meters 
began to plug off with a black slime 
caused by bacterial growth. Corro- 
sion coupons revealed a 10-12 mpy 
rate, and a few minor leaks began to 
occur. Injection of 5 to 6 ppm of a 


combination bactericide and corro- 


and 
an immediate decrease in average in- 


sion inhibitor was commenced, 


jection pressure occurred. The corro- 
sion rate was reduced to 2 to 3 mpy. 

As mentioned above, two wells had 
pressured-up to 650 psi; apparently 
the bactericidal action of the chem- 
ical cleared up plugging at the sand 
face as the injection pressure on these 
wells gradually declined to approxi- 
mately 350 psi and stabilized. 

More than | 
have been injected and no further 


—The End 


million barrels now 


problems are expected. 
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H-E manufacture a wide range 
of Geophysical supplies in ad- 
dition to that illustrated includ- 
ing: loading poles, cable reels, 
winches, shooting trucks etc. 
Write for full details quoting 
ref.D/GL. 


HE BREAST 
REEL 


HANDS - ENGLAND OILFIELD EQUIPMENT LTD: 


MANUFACTURERS OF 


LETCHWORTH HERTS ENGLAND 


GEOPHYSICAL 


SUPPLIES 
TEL: 600 CABLES: OIL LETCHWORTH ENGLAND 
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Insoluble residues 





— 


Continued from Page 82 


of residue zones is established by the 
study of the longest available well 
sections, it is possible to fit well sec- 
tions into outcrop sections. In fact, 
this has been used in Missouri to find 
fossil zones on the outcrop which 
were located first in the subsurface. 
In the Jefferson City formation a 
silicified spine zone occurs regularly 
in the residues. From its position in 
the section the sponge, which is made 
up of these spines, has been found on 
the outcrop. 

From residue zones it is possible to 
locate the position of sand lenses in 
the section and correlate them across 
barren areas. It is also possible to 
limestones into dolomites and 
limestones or 


trace 
dolomites into. shales. 
One can determine build-ups above 
and below a specific horizon. 

From a practical point of view in 
the search for oil it is possible to plot 
from a series of sets of samples the 
amount of erosion present over a 
structure. It is also possible to cor- 
relate shows and porous zones from 
one area to another and to zone beds 


accurately within formations. 
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Earl McCracken (1900-1959) 
first specialized in insoluble residue 
studies of the Arbuckle formations 
of Missouri and adjacent areas from 
1935 to 1941 under the guidance of 
H. S. McQueen. He attended the 
University of Oklahoma and Uni- 
versity of Missouri School of Mines, 
receiving his B.S. degree in Geology 
from Oklahoma in 1942. After 
working for Gulf Oil Corporation 
from 1942 to 1946, partly in resi- 
due studies, he resigned from Gulf 
and took charge of the Subsurface 
Section of the Missouri Geological 
Survey, specializing in residue work. 
McCracken died June 21 at Rolla, 
Mo., at the age of 58 years. 
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New Board Members 


Shaikh Hafiz Wahba (left), Saudi Arabia’s 
Ambassador-at-large to the Arab world, 
and Shaikh Abdallah H. Tariki, Saudi 
Arabia’s director general of Petroleum and 
Mineral Affairs, have been elected to the 
board of directors of the Arabian Amer- 
ican Oil Company. 





Empire Geophysical, Inc, has announced 
the transfer of Vice President C. H. Thur- 
ber from Odessa, Texas, to the Fort Worth 
headquarters of the organization. 


R. D. Orr has been appointed as Billings, 
Mont., District Superintendent of The 
Carter Oil Company, according to a re- 
cent announcement and James L. Wible 
has been appointed as Western Division 
Engineer. His new office will be in Den- 
ver. 

John L. Ross has been 
appointed a petroleum 
engineer in the Oil 
Loan Division of The 
Fort Worth National 
Bank. Ross, formerly 


a division reservoir 


engineer with Gulf 
Oil Corporation, 
joined The Fort 





Worth National Bank 
staff on May 18. 


John L. Ross 


J. J. Reynolds has been promoted to chief 
engineer in Continental Oil Company’s 
Production department. He will move his 
headquarters from Ponca City, Okla., to 
Houston. 


General Petroleum Corporation has an- 
nounced two promotions in its Exploration 
Department. E. R. Orwig has become gen- 
eral superintendent of exploration with 
headquarters in Los Angeles, and J. N. 
Terpening has been promoted to northern 
division exploration superintendent, located 
at Bakersfield, Calif. 


Eric N. Avery and Clive Wallace Smith 
have been appointed directors of Asso- 
ciated Freney Oil Fields N.L. and Asso- 
ciated Australian Oilfields N.L. Avery has 
also been appointed managing director of 
both companies. 
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Harley C. Stevens, vice president of Amer- 
ican Independent Oil Company, has joined 
the board of directors of Conlon Associates, 
Ltd. He was elected to the board at a 
special meeting held recently. 


Dr. Nicanor Garcia, Venezuelan geolo- 
gist, has been named by Creole Petroleum 
Corporation as manager of the Company’s 
La Salina District in Venezuela. The com- 
pany also announced the appointment of 





Duanne Davis as assistant district man- 
ager. Dr. José Domingo Casanova, Vene- 
zuelan petroleum engineer, has been ap- 
pointed manager of Creole’s Lagunillas 
District also in Venezuela. Melvin M. 
Tongish, a petroleum engineer, has been 
appointed production superintendent for 
Creole’s Eastern Division also in Vene- 
zuela. William Yates Brown has been ap- 
pointed assistant manager of its Western 
Division in Venezuela. He replaces Max 
Muller who has accepted an executive 
position with Esso Argentina. 


The Republic National Bank of Dallas has 
announced the election of Mason E. Mit- 
chell, Tulsa, as an assistant vice president. 
Charles E. Lehecka has been appointed 
chief geologist in Sun Oil Company’s 
Latin America Division. Richard C. 
Weart was named division assistant chief 
geologist. The Latin America Division is 
headquartered in Caracas, Venezuela. 











BETTER BALANCE 
... at any depth! 


The deeper your well, the more 
important correct counterbal- 
ance becomes. 

Even small changes in well 
conditions can result in power 
waste and unnecessary wear and 
damage to equipment if a pump- 
ing well is not properly balanced. 

With a JENSEN Rotary Bal- 


anced JACK the adjustment of 
the counterbalance is such a 
simple one-man job there is no 
excuse for any well ever being 
improperly balanced—whether it 
is deep or shallow. 

Get the true, money-saving 
facts on JENSEN JACKS before 
you buy any pumping unit. 


STOCKED BY YOUR LOCAL SUPPLY STORE 


Made by JENSEN BROS. MFG. CO., INC., P. 0. Box 477-D, Coffeyville, Kansas 
Export Office: 250 Park Avenue, New York 17, N. Y. 
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COREXIT 
cuts lifting costs...saves 
up to $1,000 a year per well 


COREXIT saves you money. It prolongs the life of your sub-surface 
equipment, reduces the number of well-pulling jobs and prevents loss in 
production. Savings up to $1,000 a year per well are not unusual. 


The initial COREXIT treatment cleans up your sub-surface equipment, 
displacing corrosive brine and loose scale from metal surfaces. Then it builds 
up a tenacious and lasting protective film on these metal surfaces to prevent 
further corrosion and hydrogen embrittlement. Periodic COREXIT batch 
treatments with a few hours circulation of the production will give continued 
protection. 


COREXIT is an organic, adsorptive-type corrosion inhibitor. It is 
available in many different formulas to meet the needs of every producer. It is 
non-toxic and easy to handle. It has no objectionable odor. 


Save your money — use COREXIT! 


HUMBLE OIL & REFINING COMPANY 





(umes 


COREXIT GO 
55 GAl. 
HUMBL® OIL ¢ REFWHNG CO. 


COREXIT is readily avail- 
able from Humble wholesale 
plants throughout Texas and 
New Mexico. Call the one 
nearest you for quick on-the- 
lease or plant delivery, or 
phone or write: 


Humble Oil & 
Refining Company 
Consumer Sales 

P. O. Box 2180 
Houston 1, Texas 


COREXIT is also avail- 
able through these com- 
panies: 
in Oklahoma and Kansas— 

Pet-Chem, Inc. 


Mayo Building 
Tulsa, Oklahoma 


in Illinois, Indiana and 
Kentucky— 
T. E. Bennett 
Chemical Company 
P. O. Box 245 


Salem, Illinois 
in Western Canada— 


Rice Engineering & 
Operating Ltd. 
10509-81 Avenue 
Edmonton, Alberta 
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Congrats and $25 for this quip to JOHN A. WARD Ill, P. O. Box 2880, Dallas, Texas 


Douglas W. Marden, formerly a partner 
in the firm of Paul, Buchanan and Marden; 
consulting geologists, and Franklin D. 
Tinsley, geologist for Colorado Oil and 
Gas Corp., have formed a new consulting 
geological firm and have opened an office 


in the Light Building, Liberal, Kan. 











D. W. Marden F. D. Tinsley 


Calvin N. Sparrow and Clarence J. Mor- 
+ rissey have been appointed to new posi- 
tions in the patents and licensing depart- 
ment of the Standard Oil Company 
(Indiana), research and development 
department at the Chicago general office. 





Gulf Coast Leaseholds, Inc., have an- 
nounced the appointment of Lewis P. 
Kilbourne as chief geologist. Kilbourne 
formerly headed the company’s Louisiana 
office in New Orleans. 





Diversa, Inc., formerly C. G. Glasscock- 
Tidelands Oil Company, has announced 
the appointment of M. M. Conn, vice 
president, as district manager for the Cor- | 
pus Christi, Texas, district. Also, Gene 
Deadman has been promoted to district 
geologist and Lee Birdwell has been named 
district petroleum engineer for the South 
Louisiana district with offices in New | 











Orleans. 
A tradition, well rooted, is the safe habit of specifying Lone Star 

W. W. Butler has been Z : ; E _— 
assiened as district | casing, tubing and line pipe. 
geologist for Tide- Joe Roughneck, heart of the oil and gas industry, knows well 

ater Oil C any’s ~ ‘ ; : 
a ee that Lone Star pipe has the toughness of fine steel, the quality 
operations in Calgary, : pai. 
Alta. Before joining of finish and the dependability he must be able to count on. 
pi neeegns held po- | More, Lone Star pipe... made by skilled steel men here in the 
sitions with Superior ‘ - ‘ 

Sige + oil and gas country ...can be delivered to the field in a matter 
Oil Company (Cali- 5 ; 
fornia),Gulf Research of hours! 


and Development 
Company,  Barnsdall 
Oil Company and 
ye: Geophysical Research 
W. W. Butler == Corporation. Neighbor, wherever you are, specify 
Lone Star and we both get a good deal. 





Howard Dalton, geologist with Harry 
Wassall and Associates of Havana, Cuba, 
is on his way to Bolivia to take charge of 
a geological mapping party being con- 
tracted by the Bolivian American Oil 
Company. 


John E. Rohrer has been appointed a | 
trustee of Sun Oil Company’s employe | 
stock purchase program succeeding the 


late John Blair Moffett. 


W. Blake Fox, consulting geologist at 
Riverton, Wyo., has severed relations with 
the Ford and Fox consulting firm and has 
established his own consulting practice. 
The new firm will specialize in oil and 
uranl p oO es 1 ive | 

um with offices in Riverton. | L S EXECUTIVE—SALES OFFICES 

W. Mockingbird Lane at Roper * P. O. Box 12226 * Dallas, Texas 


DISTRICT SALES OFFICES 





c O M P AN Y 





Empire Geophysical, Inc., has announced 
the opening of a new logging station in 





Jackson, Miss., and the manager of the | S 912 Republic National Bank Building, Dallas, Texas 
station is District Engineer David Muir. | Houston, Texas | Midland, Texas | Tulsa, Oklahoma 
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equipment to 
produce MORE oil 
aft LESS cost 
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Hercules | V9 SO)5 








TUBING HEAD 


Hercules “Type SOS” is a 4000 pound 
test stripper tubing head. The lower 
section contains the neoprene tubing 
stripper; the upper section or bow! con- 
tains the slips and packing arrange- 
ment. The SOS is unsurpassed for use 
in well servicing operations in addition 
to its use in flowing wells 

















TUBING HEAD 


Hercules ‘Type SO” tubing head is 
actually the lower section of the “Type 
SOS" tubing head, containing the slips 
and packing arrangement. It is par- 
ticularly suitable for pumping due to its 
compactness, being approximately 12 
inches high. 







ac Uz a 
(rf w HERCULES Products are 


gy sold through All Supply Stores 


ry x 
pA 


HERCULES TOOL COMPANY 


Manufacturers of Oil Field Equipment 





GENERAL OFFICES AND PLANT ° TULSA, OKLAHOMA 


Export Representative Oil Field Equipment Co., Inc. 90 West Street, New York, N. Y. 


116 For more data on advertised products, use Readers’ Service Cards, last page. 














Charles S. Allen Bert W. Nichols 


The Standard Oil Company (Ohio) has 
announced the election of Bert W. Nichols 
to the position of treasurer and Charles §S, 
Allen to assistant treasurer of the com- 
pany by the board of directors at the 
recent annual meeting. 


Macmillan Petroleum Corporation board 
of directors has announced the election of 
S. M. Batterson as president of the cor- 
poration. Batterson succeeds R. S. Mac- 
millan, founder of the corporation. 


Arthur W. Winter has been elected vice 
president of Great Northern Oil Company, 
following action by the board of directors. 
Winters is assistant to President W. J. 
Carthaus. 


Rufus T. Burton and Willem Holst have 
been elected directors of Standard-Vacuum 
Oil Company. Burton has been the re- 
gional vice president at Stanvac’s interna- 
tional headquarters near White Plains, 
N. Y., responsible for the company’s inter- 
ests in Australia and New Zealand. Holst 
has been manager of the economic coordi- 
nation department. 


Paul N. (Red) Adair has announced the 
formation of his own company to serve 
the oil industry, handling well control, oil 
well fires, blowouts, and consultations. He 
has opened offices in the Montrose Na- 
tional Bank Bldg., Houston. 


Edward Schaefer has 
been named manager 
of Data Processing for 
the Domestic Produc- 
tion Department of 
Gulf Oil Corporation. 
He will make his 
headquarters in Hous- 
ton. Schaefer succeeds 
Arthur L. Brown who 
has been transferred 
to the company’s gen- 
; eral offices in Pitts- 
Edward Schaefer burgh. 





G. T. Pearson, regional general manager 
for Continental Oil Company, Fort Worth, 
has been elected president of the Hudson’s 
Bay Oil & Gas Company. He was to 
leave his position as State OIC Chairman 
for Calgary, Canada, June 1. K. H. Shaf- 
fer, executive vice president of OIC and 
president of Standard Oil Company of 
Texas, Houston, succeeds Pearson as Texas 
OIC Chairman. 


Rex H. Beal has been elected vice presi- 
dent in charge of the Drilling Department 
for Warren-Bradshaw Drilling Company, 
Tulsa. Joe Urice has joined the firm as 
special representative in Midland, Texas. 


Harry Wassall & Associates, consulting 
geologists, has announced the change of 
address in Havana, Cuba. The change 1s 
from the Sinclair Building to Calle 21 No. 
104, Departmento No. 5, 3/LyM, Vedado. 
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Howell ‘Turner, new general manager 
of employe and public relations of Stand- 
ard Oil Company (Indiana), has been 
elected a member of the company’s board 
of directors. He replaces as a director Dr. 


William J. McGill. 


Thomas G. Roberts, formerly senior staff 
engineer in charge of economics and 
evaluation for British-American Oil Pro- 
ducing Company, Dallas, has joined Nor- 
man J. Clark Engineering, a Dallas-based 
firm engaged in domestic and international 
petroleum reservoir engineering and ap- 
praisal consultation. 


Apache Oil Corporation has announced 
that Thomas Herndon has joined the firm 
in the Geological Department. He was 
formerly director of geological projects 
for McCoy Associates, Tulsa, and a staff 
geologist for Continental Oil Company, 
Casper, Wyo. 


Nelson B. Escue, formerly a geologist for 
The Carter Oil Company, has resigned 
his position with Carter to enter private 
practice as a_ geological consultant in 


Liberal, Kan. 





L. C. Ritts, Jr. Frank C. Osmet 


Pan American Petroleum Corporation has 
announced the election as vice presidents 
and directors of Pan Am Frank C. Osmet 
and L. C. Ritts, Jr. Osmet becomes divi- 
sion manager of Pan Am’s Canadian 
division in Calgary, Alta. Ritts moves to 
Houston as division manager of the Texas- 
Louisiana Gulf Coast Division of the firm. 


James E. Pryor has been employed by 
Delta Drilling Company in the capacity 
of drilling superintendent of the West 
Texas-New Mexico Division. Pryor will 
office in the division office of Delta in 
Odessa, Texas. He is a director of the 
Association of Oilwell Drilling Contractors 
and a member of various committees in 


the AAODC and API. 


Dr. Hugo H. Peter has been appointed 
European technical representative for 
Standard Oil Company (Indiana), and its 
affiliate, Amoco Chemicals Corporation. 


Floyd H. Miller has accepted the position 
of manager of geophysical operations with 
Petroleum Research Corporation in Den- 
ver. Miller was formerly district geologist 
for British-American Oil Producing Com- 
pany, Denver. 


Bishop Oil Company has announced the 
election of Louis J. Brunel as president. 
Wallace Mein, Jr., who has served as 
company president since 1953 and chair- 
man of the board since 1956, will continue 
as chairman of the board. 


Continental Illinois National Bank and 
Trust Company, Chicago, has announced 
that Frazier M. Stewart has joined the 
bank as petroleum engineer. Stewart has 
been chief engineer for Alex W. McCoy 
Associates, Tulsa. 
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Here is the ultimate in luxury. Three courteous stewardesses 
assure unhurried, pleasant dining . . . Complimentary Cham- 
pagne with meals . . . plus Beverage Service . . . a special air- 
port passenger agent . . . fast baggage handling . . . music by 
Muzak and many other luxury features, at no extra fare! Ask 
for Royal Service Flights to other major cities, too. 


NOW...Non-stop EL PETROLERO DC-7’s 


every Saturday between New Orleans and Caracas; 
one-stop between Houston and Caracas. 

Connections at New Orleans to and 
from all points in mid-America. 





Call Delta or 
see your Travel Agent 


GENERAL OFFICES: ATLANTA AIRPORT, 
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The Vickers Petroleum Co., Inc., Wichita, 
has announced the appointment of L. W. 
(Bill) Goudy as assistant exploration man- 
ager. His new managerial responsibilities 
will be in addition to those of chief 
geologist. 


Quincy V. Tuma has been promoted to 
chief safety engineer for Texaco, Inc. 
Also, Kraus Earhart, staff assistant, re- 
places Tuma as safety supervisor. Other 
promotions announced by Texaco include 
Robert H. Martin as manager in New 
York City’s Trinidad Operations and A. 
F. Higgins, Jr., promoted from division 
landman to assistant to district manager 
at New Orleans, and Paul J. Keleher, 
assistant division landman will succeed 
Higgins as division landman. 


/ 





Reynolds Girdler, director of Public Re- 
lations and Advertising, has been elected 
a vice president of 
Sinclair Oil Corpora- 
tion. Girdler joined 
Sinclair in 1952, after 
many years in the 
fields of financial writ- 


ing and advertising, 
including an_ editor- 
ship on Time, col- 
umnist for WNation’s 
Business, and vice 
president of Distribu- 
tors Group, Inc., 


mutual fund sponsors 
and managers. 


Reynolds Girdler 


C. T. McClure, Oklahoma City, general 
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“BROTHER!” ... “I stepped up the output on my well 
casing rectifiers yesterday because it was so dry... 


Today we have a gully washer and I have to get out and 
set them back again before something blows.” 





Adjusts Output Itself! 


An entirely NEW CONCEPT 


in Cathodic Protection. 


w 


Any amperage level from rated to minimum 
can be selected by moving the reactor con- 
no contacts. 


trol handle. No moving parts 


Automatically compensates for ground bed 


we resistance and other circuit resistance varia- 


tions. 


Built-in complete overload protection with- 


ea interruption of output. Even short cir- 
~ cuits will 


not shut the 
harm it in any way. 


Continuous output adjustment with single 


w control. 


Reactor control—no moving parts—no con- 


we tacts to change. Tops in reliability. 


Reasonably priced—simplicity of design en- i” 
ables the Amp-o-matic to be priced for very 
little more than a conventional rectifier. 


rectifier down or 


With an Amp-o-matic, sim- 
ply set the rectifier for the 
amperage necessary to give 
protection and forget it. 
Amp-o-matic does the rest— 
it compensates for changes 
in ground bed resistance or 
stack resistance, it cannot 
be overloaded, and it is ex- 
tremely resistant to light- 
ning damage. 
Get the 
complete story 
from your 
Good-All 
representative. 
Make your 
next system 
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counsel of the Anderson-Prichard Oil Cor. 
poration, has been elected a vice president. 


Hamilton P. Dendel has been appointed 
assistant to Executive Vice President 
Robert C. Gunness of Standard Oil Com. 
pany (Indiana). Dendel was formerly 
sales promotion and advertising manager 
of the company’s central sales region. 





I. G. Davis 


N. C. Simpson 


N. C. Simpson, currently departmental 
coordinator of Gulf Oil Corporation’s Do- 
mestic Production Department in Houston, 
has been elected an administrative vice 
president. I. G. Davis, who has been ad- 
ministrative vice president and coordina- 
tor of Gulf’s Production Department for 
the past year, has been designated a senior 
vice president and will become a member 
of the company’s executive group consist- 
ing of the president, executive vice presi- 
dent and senior vice presidents. 


Pan American Petroleum Corporation has 
announced new appointments and trans- 
fers within the organization. J. L. Severson 
has been appointed division geologist in 
the firm’s Rocky Mountain Division. He 
replaces R. S. Tremaine who has trans- 
ferred to Pan Am’s Texas-Louisiana Gulf 
Coast Division at Houston as division 
geologist. W. F. Ortloff has been appointed 
area superintendent in Beeville, Texas. 
M. R. Hewitt, district geophysicist, Ed- 
monton, Canada, has been transferred to 
Midland, Texas. Raymond T. Stotler, Jr., 
has been named division consulting geolo- 
gist at Fort Worth. 


Winfield Givens as executive vice president 
and H. J. Weeks as vice president of each 
of Sun Oil Company’s eight foreign pro- 
duction subsidiaries has been announced. 
At the same time, Kenneth E. Montague 
has been named petroleum engineering 
counselor for Sun Oil’s Domestic Depart- 
ment and William C, Phelps was named 
assistant division general attorney for Sun 
Oil’s Mid-Continent Production division 


Dr. John Rodgers will study the structural 
geology of the Alps with Professor Paul 
Fallot at the College de France in Paris 
and in the field. Rodgers, associate pro- 
fessor of geology at Yale University, was 
awarded a National Science Foundation 
fellowship for this study. 


Murphy Corporation has announced the 
appointment of Glenn M. Fedderson to 
chief geologist. Fedderson has been staff 
geologist at El Dorado, Ark., since 1954. 


J. O. Brown, vice president of Falcon Sea- 
board Drilling Company was elected 4 
director of the firm at the companys 
annual stockholders meeting in Tulsa. 


Mobil International Oil Company has ap- 


pointed George A. Birrell as _ general 
counsel. Mobil International is the inter- 
national operating division of Socony 


Mobil Oil Company, Inc. 


AUGUST 1, 1959 





- 












what’s Happening 


among INDUSTRY 
ASSOCIATIONS 


Los Angeles NOMADS Host International Guests and Speakers 


The Los Angeles Chapter of NOMADS played hosts to International guests and speak- 


ers at the June 10 meeting. Left to right (front row): Ed Abbott of Bechtel Co. from 
Bahrein Island; Perry Owings and Fred Gholson of I.P.C., Iraq; Mrs. Irene Ryan, 
speaker, from Alaska; Klaus Wolf of FARGA from Germany; Bill Killingsworth of 
I.P.C. from Kirkuk; Jose Owens of ENAP from Chile. (Center row): Harry H. Crooke 
of Petrobras from Brazil; Dick Abbott of Baker Transworld from Venezuela; Gene Cox 
of D & E from Brazil; S. Sadighi of Nat. Iranian Oil Co. from Iran; John E. Ryan of 
Oil Well Supply & Service Co. from Alaska; Maxwell Burgett of Camay Drilling from 
Libya; W. C. Boudre - of American Airlines, speaker. (Back row): C. E. Batien of 
Q.P.C. from Qatar; G. J. Stanford of Petrobras from Brazil; Fred Peveto of I.P.C. 
from Iraq; R. E. Steele of Santa Fe Drilling, foreign staff; Kent O. Garner of Santa Fe 
Drilling, from London; Hal Fullerton of Santa Fe Drilling, foreign representative; 
Herschel W. Flock of Santa Fe Drilling from Libya, and William T. Knight of Cam- 
drill from Libya. 
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KINZBACH... Sensitive, Positive, Easily 
Adjusted Pressure Relief Protection 


Operate rig circulation systems for maximum effectiveness —in complete 








E. L. Decker (left) accepting NOMAD 
commemorative plaque from John Pearce, 
chairman of the National Board of Re- 
gents, Tulsa Chapter. 


E. L. Decker, NOMADS Founder, 
Honored by Board of Regents 
E. L. Decker, founder of the NOMADS, 


was recently honored for his work in 
founding the society. Decker, president of 
Martin-Decker Corporation, was presented 
with a commemorative plaque by the Na- 
tional Board of Regents at the NOMADS 
International Party held at the recent In- 
ternational Exposition in Tulsa. The pres- 
entation was made by John Pearce, chair- 
man of the National Board of Regents, 
Tulsa Chapter. 


Rocky Mountain Association of 
Geologists Plan Oct. Symposium 


The Rocky Mountain Association of 
Geologists is planning a Symposium on 
the complete Cretaceous sedimentary sec- 
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tion in Colorado and adjacent areas to be 
presented this fall in guidebook form. 

There will be a field trip in conjunc- 
tion with the Symposium, October 7-10. 
The trip will begin at Saratoga Inn, Sara- 
toga, Wyo., and will end on McClure 
Pass, between Grand Mesa and White 
River National Forests, near Carbondale, 
Colo. Emphasis will be placed on field 
examples in the Piceance and Sand Wash 
Basins of west central and northwest Colo- 
rado, with a tie-in to the Washakie Basin 
Cretaceous exposures in south central 
Wyoming. 

The field trip will be of a caravan type 
and will be designed to handle a maximum 
of 200 people. Robert L. Kretz, Alpine 
Oil Company, is general chairman of the 
Symposium and Field Trip Committee. 


In certain Countries of the world the use of S.C.M.C. for drilling operations is 
covered by patent rights. in connection with which we are empowered to grant licences. 
these countries (U.S.A., Canada, Mexico, Iran, Colombia, Iraq, Brazil, France) we pay a royalty to Drilling 
Specialities Company, Bartlesville, Oklahoma, of 7c. per lb. actual S.C.M.C., which is included in our selling 


price. In consequence, drillers in these countries are licensed to use our product for any drilling operations.”’ 


IE CABLE * KIRKSYL’ BURY. ENGLAND. SAMPLES § FLILL TECHNICAL 
LITERATURE WILL BE FLOWN OUT TO YOU ANYWHERE-IMMEDIATELY 


Dr. R. C. Holmer, Gen. Chairman 
For SEG’s 31st Annual Meeting 


Appointment of Dr. Ralph C. Holmer, 
chief geophysicist for Bear Creek Mining 
Co., Denver, to be general chairman of 
the society’s 3lst annual meeting has been 
announced by W. M. Erdahl, vice presi- 
dent of the Society of Exploration Geo- 
physicists, and chief geophysicist of Skelly 
Oil Co., Tulsa. The meeting is tentatively 
scheduled for November 5 through 9, 
1961, in Denver. 


Geophysical Society of South 
Texas Names New Officers 


J. W. E. Edmonson, consulting geo- 
physicist with P. E. Navarte, has been 
named president of the Geophysical So- 
ciety of South Texas. P. J. Rudolph of 








CELLULOSE @ USED ON A WORLD-WIDE BASIS 
FOR FLUID LOSS PREVENTION @ AVAILABLE IN 

LOW AND HIGH VISCOSITY GRADES ® SALT RESISTANT 
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Petty Geophysical Engineering Co. is the 
vice president, and Donald W. Jones of 
Sun Oil Co. is secretary-treasurer. W. 
Harry Mayne of Petty Geophysical Engi- 
neering Co. was elected district representa- 
tive to the society. 


Los Angeles Desk and Derrick 
Installs Miss Louise Schock 


Miss Louise Schock was installed as 
president of the Desk and Derrick Club of 
Los Angeles recently 
at that group’s meet- 
ing at the Biltmore 
Hotel in Los Angeles. 

Miss Schock is a 
secretary in the Pa- 
cific Coast Explora- 
tion and Production 
Area office of the 
Shell Oil Company 
and has served Desk 
and Derrick in various 
capacities since join- 
ing the club in 1952. 

Other officers in- 
stalled by Mrs. Ann 
Donley, regional di- 
rector Desk and Derrick Clubs of North 
America are: M. Evelyn Lewis, R. J. 
Eiche & Associates, Inc., first vice presi- 
dent; Winifred C. Halverson, Standard Oil 
Company of California, second vice presi- 
dent; Nancy E. Poynor, Gilliland Oil Com- 
pany, recording secretary; Charlotte B. 
VeDel, Shaffer Tool Works, corresponding 
secretary; Harriet Bohning, Tidewater Oil 
Company, treasurer; Ann Delporte, Path- 
finder Petroleum Company, director; and 
Helen Holt, Signal Oil and Gas Company, 
director. 





Louise Schock 


Houston Geophysical Society 
Announces 1959-1960 Officers 


The 1959-1960 officers of the Houston 
Geophysical Society, headed by Edd R. 
Turner, Jr., Tidewater Oil Company, as 
president, have been announced. Officers 
are Ralph Davis, Texaco, Inc., first vice 
president; Curtis Franks, Welex, Inc., sec- 
ond vice president; Austin Brixey, Sinclair 
Oil & Gas Company, secretary; Henry 
Dean, Tennessee Gas Transmission Com- 
pany, treasurer; Dr. Ralph Taylor, Hum- 
ble Oil & Refining Company, outgoing 
president; Dr. Shirley Mason, retired, ad- 
visor; Albert Tolbert, Union Oil Com- 
pany of California, advisor; Marion Rob- 
erts, Humble, advisor, and James Wheeler, 
consultant, advisor. 


W. F. Latting, Jr., Appointed 
Assist. Business Manager of SEG 


Appointment of W. F. Latting, Jr., to 
the new post of assistant business manager 
has been announced by Colin Campbell, 
business manager of 
the Society of Explo- 
ration Geophysicists. 

A native Tulsan, 
Latting attended Okla- 
homa State University 
before entering the 
armed forces in 1954. 
He served in France, 
and upon being dis- 
charged in 1956 en- 
tered The University 
of Tulsa, where he re- 
ceived the B.S. degree 
in business manage- 
ment in 1958. While 
attending The Univer- 


W. F. Latting, Jr. 
sity of Tulsa he was employed by the First 


National Bank and Trust Company of 


Tulsa. 
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is a prime requirement in your | 
efforts to REDUCE LIFTING 
COSTS. Giving value received 
has always been our prime 
objective. 








THE MARTIN PLUNGER is valuable to you because it can be 
used over and over by replacing only the rings — plus the bonus 
of longer tube life, due to slower wearing action of the resilient rings. 
THE MARTIN RUBBER GUIDE CAGES are valuable to you 
because of their remarkable lasting qualities — plus the bonus of 
improved Ball & Seat life. 

“Worth their weight in Gold” would not be an exaggeration, in 
some cases of extreme savings with these products. 
IMMEDIATELY AVAILABLE ... in all sizes and styles from 
our Tulsa plant. Sold by all supply companies and stocked at many 
points. Fully detailed in Composite Catalog, except for recent im- 
provements mentioned below. 





The Plungers illustrated are our new standardized 11% ft. and 
2 ft. lengths which screw together to make longer (Box & Pin, cage 
thread) plungers. You meet many requirements with just a few 
pieces. Readily interchangeable. 


“Extra Clearance” cage guides are now available to give extra ball 
clearance for large foreign particles, such as Frac Sand, Gyp particles, a hee 
scale and for viscous fluids. Readily interchangeable or replaced. : ‘¢ 








JOHN N. MARTIN 
Manufacturer 


3 W. BRADY STREET e TULSA, OKLAHOMA 
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What’s Happening 


POOOOOOSSSSOSOSOSSSHSSSHSHHHESHHOEHEHOESESESESOSOEE | 


among 
SERVICE and 
SUPPLY MEN 


P. E. Hilton, vice president and formerly 
Central Division sales and service man- 
ager of Baker Oil Tools, Inc., has been 
placed in charge of the entire domestic 
sales organization for that firm. Hilton 
will be assisted in Houston by R. D. Mc- 
Brian, promoted to assistant domestic sales 
manager. C. C. Taylor, formerly assistant 
Central Division sales and service manager, 


» another 


For many reasons, there’s nothing to equal 
Paxman diesels for powering drilling barges 
Extremely compact and yet readily accessible for 
maintenance ; lightweight for easy transportability 
to site, quick installation and provision of extra 


freeboard 


In addition, complete power for drilling and electricity 


generation can be provided by the use of one type of 


= grilling 










=e 


will be Southern Division sales manager 
with headquarters in Houston. R. L. 
Turner formerly assistant Western Division 
sales and service manager, will be North- 
ern division sales manager, with offices in 
Denver. G. M. Anderson will continue as 
Western Division sales manager in Los 
Angeles. 


6 
4 Paxman Drilpak 400 F units of 
430 sh p. drive the pump sets 
and 2 Paxman 12RPH 200 kW 
alternator sets provide all 
electrical services for this 
Drilling Barge, one of ten 
Paxman-engined barges 


} for offshore drilling 


Paxman diesel which means a high degree of interchange- 


ability, reduced spares provisioning and common operating ‘know how’ 





DIESELS tor the oilfields 


7” AND 9}" BORE DIESELS, RANGING FROM 90 TO 23/0 H.-P. 


faneran| 
DAVEY, PAXMAN & CO LTD., COLCHESTER, ENGLAND 2 member of the AUSYIGH Group. 


New York Representatives : Beckley, Haltom & Hickman, The Americas Building, Rockefeller Center, 1270 6th Avenue, New York 20. 


Spares service facilities to match oilfield requirements. 
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Black, Sivalls & Bryson, Inc., has an- 
nounced the appoint- 
ment of Lawton L, 
Laurence as general] 
manager of BS&B’s 
Eastern Hemisphere 
Oilfield Operations, 
Laurence will be in 
charge of operations 
of Black, Sivalls & 
Bryson (Nederland) 
N.V., Black, Sivalls & 
Bryson (G.B.) Ltd. 
and Black, Sivalls & 
Bryson (France) with 
offices at The Hague, 


London and Paris. 
Lawton L. Laurence 





Cameron Iron Works, Inc., has announced 
the appointment of Troy C. Stedman as 
West Coast regional sales and service man- 
ager of the Tools Division. Stedman has 
been with Cameron since 1951. 


Gilbert H. Tausch recently joined the staff 
of CAMCO, Inc., in the newly created 
position of director of engineering. Tausch 
will locate in Houston and will supervise 
all engineering and research operations. 


William F. Humphrey, Midwest district 
sales manager for Hercules Motors Cor- 
poration, has been promoted to director of 
sales. 


Tretolite Company, Division of Petrolite 
Corporation has announced the addition 
of several new service engineers to its field 
staff. Billy D. Miller is the new field engi- 
neer at Monahans, Texas; Doyle E. Dumas 
will be located at Lake Charles, La.; 
Harold L. McDonald is now field engineer 
at Alice, Texas; Harlin L. Shields has re- 
placed Bill Campbell at Plainville, Kan.; 
Campbell has transferred to South Amer- 
ica as field engineer for South American 
Petrolite Corporation. Robert J. Weber 


has joined Tretolite field service staff at 
Cushing, Okla. 


Byron Jackson Divi- 
sion of Borg-Warner 
Corporation, Los An- 
geles, has announced 
the appointment of 
James T. Workman 
as administrative as- 
sistant to Andrew W. 
Rose, president. Prior 
to this assignment 
Workman was general 
superintendent of BJ 
pump and_ oilfield 
products. His appoint- 
ment was. effective 
James T.Workman immediately. 


Baroid Division National Lead Company 
has announced the appointment of B. L. 
Boccella as assistant manager operations 
in the company’s general offices at Hous- 
ton. Kemp S. Lewis, formerly assistant 
area manager in the lower Gulf Coast area 
at Corpus Christi, Texas, replaces Boc- 
cella at Tulsa. R. K. Epps, Jr., has been 
appointed assistant chief drilling mud en- 
gineer in Houston. G. G. Allen, formerly 
district superintendent in the Louisiana 
Gulf Coast area, has been appointed as- 
sistant manager of the lower Texas Gulf 
Coast area at Corpus Christi. J. M. Bug- 
bee, Jr., has been appointed assistant man- 
ager of the lower Texas Gulf Coast area 
at Houston. 
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PARAFFIN TREATING CHEMICAL 





Yes, GEOLOGRAPH recorders give you BRAKESOL holds paraffin in suspension! Inject it into gather- 

the most complete record available while ing lines and BRAKESOL keeps them free of paraffin. 

the well is drilling. BRAKESOL reclaims tank bottoms without taking tanks out 

This is our ‘‘Fifth-of-a-Century”’ of of service! BRAKESOL chemically dissolves paraffin and puts 

superior service to the oil industry. | it back in solution into the oil. Cost is nominal compared to 
savings. 


In all ways it always pays to log as you 


drill with a GEOLOGRAPH recorder, BRAKESOL is safe to handle and will not harm your equip- 


ment. Let BRAKESOL eliminate your paraffin problems NOW! 
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Alan A. Pike George N. Magee 
Mid-Continent Supply Company recently 
appointed Alan A. Pike as district sales 
representative in their Fort Worth office 
and George N. Magee was named store 
manager in Duncan, Okla. 


Pittsburgh Pipe and Coupling Company, 
Allison Park, Pa., has announced the elec- 
tion of James R. Mcllroy, formerly vice 
president and secretary, as its president, 
succeeding James M. Lamond, who has 
been made chairman of the board of 
directors, 


Homer E. Brown has been appointed of- 
fice manager of the Houston International 
Division of Cameron Iron Works. Brown 
has been with Cameron for 24 years and 
was transferred from New Orleans where 
he served as liaison director for two years. 


Worthington Corporation has recently an- 
nounced the appointment of Walter E. 
Max as assistant manager of Worthington 
Corporation’s Compressor and Engine 
Division, and Howard E. Ewell has been 
appointed manager of Manufacturing, suc- 
ceeding Max. 











a fit-O- raf ‘MIGHT HAVE 


SAVE 


A Pit-O-Graf can give adequate 
warning to prevent a blowout. But, it 
must be where the driller can see it, 
can take advantage of it. Here’s what 
users have to say: 

One oil company says — “Although 
blowout prevention is a matter of con- 
cern for the operator, the contractor, 
and the drilling crews, generally the 
driller is the key man.” 

Another company says—‘Since a pit 
level indicator is so important, take 
these precautions to get the most good 
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THIS WELL 


out of it: Place the pit level recording 
instrument at or near the driller’s post- 
tion on the derrick floor.” 

If the driller’s responsibility is not 
misplaced, then he can recognize the 
danger signals that precede every blow- 
out. With the Pit-O-Graf record before 
him, he can intelligently analyze the 
rate of gain or loss of mud as recorded 
and thereby direct his crew in the 
orderly control of the situation at hand. 
In this case the threatened blowout 
would become one that does not happen. 


WARREN AUTOMATIC TOOL CO. 


3915 THARP STREET * HOUSTON, TEXAS 
Phone CApitol 4-2511 


Lake Charles 
HEmlock 6-2265 


New Iberia 
EMerson 9-9862 


Harvey 
FOrest 6-1441 
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C. R. McNair F. C. Underwood 
George L. Reid has been appointed to a 
newly created position of administrative 
assistant to J. V. 
Spalding, general 
manager of sales, 
Bethlehem Steel Com- 
pany, Supply Division 
at Tulsa. In other 
Bethlehem appoint- 
ments C. R. McNair 
was named sales man- 
ager, Production 
Equipment and F. C. 
Underwood was made 
sales manager, Secon- 
dary Recovery Equip- 
ment. Bethlehem’s 
Central Division office 
at Fort Worth was 
moved to Midland, Texas. Art Weber, di- 
vision manager at Fort Worth was trans- 
ferred to Midland in the same capacity. 





George L. Reid 


Schlumberger Well Surveying Corporation 
has announced the following recent pro- 
motions and changes in their Location 
Manager personnel: T. W. Cobb has been 
promoted to Venice, La.; H. H. Ham, 
moves from Venice to Laurel, Miss,; L. A. 
Brasuell has been transferred from Wich- 
ita to Hays, Kan.; J. D. Austin has been 
moved from Great Bend, Kan., to Evans- 
ville, Ind.; R. S. Judson, formerly senior 
sales engineer at the Gulf Coast Division, 
moves to Wharton, Texas; R. M. Porter 
is the newly appointed location manager 
for Kenmare, N.D. New sales engineers 
appointed recently are: W. R. Laws, at 
Midland, Texas; R. R. Vann, Hobbs N.M.; 
B. E. Davis, Cushing, Okla. Engineers 
transferred to new locations are: F. E. 
Kendrick, to Laurel, Miss., from Shreve- 
port, La.; J. D. Cunningham from Gretna 
to Venice, La. Promotions to sales engi- 
neers include: R. C. Cantrell, New Or- 
leans, and J. A. Gilbreath, Jackson, Miss. 


Dick Koons and Malcolm B. Roach have 
been appointed vice president of Otis En- 
gineering Company, Dallas. 


South Chester Tube Company has an- 
nounced that George E. Foreman has been 
named Mid-Continent manager of sales, 
and S. J. Raphael has joined the company 
as sales representative. 


Protective Coating Engineering and In- 
spection Service has announced that the 
Houston office has been closed. Warren 
Palmer has accepted a position as Pro- 
tective Coating Plant manager with the 
F. W. Gartner Company, Houston. 


Edmund W. Stabile, Providence, R.I., has 
joined the staff of B-I-F Industries, Inc., 
of Providence as a petro application en- 
gineer. 


J. Allen McLean has become president of 
Dodge Manufacturing Corporation, Mi- 
shawaka, Ind., succeeding Joseph E. Otis, 
Jr. Otis has been elected chairman of the 
corporation’s board of directors. 
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Chicago-Wilcox New Distributor 
For U.S. Rubber Packings 


The appointment of Chicago-Wilcox 
Mfg. Co., as servicing distributor for U.S. 
Rubber packings was recently announced 
by the mechanical goods division of United 
States Rubber Company. 

According to the announcement, the ap- 
pointment covers all packings in the U.S. 
line such as sheet, pump, asbestos, canvas, 
expansion, metallic, Teflon, solvent and all 
other types. This move, it is stated, will 
enable maintenance engineers to meet 
their requirements through one established 
source, for packings as well as all types 
of gaskets, shims and washers manufac- 
tured by Chicago-Wilcox. 


H. C. Smith Oil Tool Co. Names 
Allen Oil Tool Co. Representative 


Appointment of Allen Oil Tool Com- 
pany as representative for H. C. Smith 
Oil Tool Company throughout Alaska has 
been announced by Arthur S. Marshall, 
vice president, sales. 

The new representatives are under the 
direction of H. C. Smith Oil Tool Co.’s 
own staff representative James E. Sayers, 
whose headquarters are in Edmonton, Alta. 


Engineered Oil Tools, Inc. 
Appoints Canadian Distributor 
Canadian Well Services, Ltd. of Cal- 
gary, Alta., was recently appointed Ca- 
nadian distributor for Johnston hydraulic 
pumping units, manufactured by Engi- 
neered Oil Tools, Inc., of Houston. 
Canadian Well Services, Ltd., has sales 
and service locations at Calgary, Olds, 
Red Deer, Stettler, Edmonton, Drayton 
Valley, White Court, Valley View, Este- 
van, Oxbow and Weyburn. 


The National Supply Company 
Closes Toledo, Ohio, Plant 


Plants of The National Supply Com- 
pany at Gainesville and Houston, Texas; 
Torrance, Calif., and Ambridge, Pa., will 
take on additional operations as a result 
of a decision to close the company’s plant 
at Toledo, Ohio. 

The Gainesville plant will be the big- 
gest beneficiary by the change, taking on 
the manufacture of slush pumps and trip- 
lex pumps, in addition to its present line 
of pumping units. A new building, with 
48,000 square feet, will be erected at the 
north end of the present manufacturing 
building. 

The Houston plant, now used for the 
manufacturing of wellhead equipment, will 
be enlarged to take on the production of 
fluid and parts for slush pumps. 

A production line for tool joints, a 
specialized form of coupling for use with 
drill pipe, will be transferred to the com- 
pany’s seamless tubular products mill at 
Ambridge, where the drill pipe is manu- 
factured. 

The Torrence plant will take over the 
production of small and medium-sized drill- 
ing rigs, now being made in Toledo. 


Expansion Plans Announced 
By Tex-Tube, Incorporated 


Tex-Tube, Inc., has announced addi- 
tional expansion plans for 1959. Plans and 
specifications are now being drawn for a 
two-story, L-shaped addition to the pres- 
ent office building in Houston. The pres- 
ent 6,000 square feet of office space will 
be more than doubled by the addition. 

The company recently put into use a 
50- by 200-foot building in its production 
area which is a storage area for machinery 
and for a new complete line of mechanical 
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tubing. Also, recently completed were open 
air storage areas with roadways and track- 
age. The areas are used for the storage of 


site. All components including Balanced 
Opposed compressors, radiators and scrub- 
bers will be supplied by Clark Bros. Co., 
from Olean, N. Y. 


heavy, large-size pipe. 


Clark Bros. Opens Facilities 
For Field Compressor Assembly 

Clark Bros. Co., one of the Dresser 
Industries, has announced the opening of 
expanded facilities for packaging its line 
of field compressors. Located at the Beau- 
mont, Texas, plant of Ideco, Inc., another 
Dresser Division. The new Clark operation 
is designed to permit rapid delivery of 
Clark Model CFA and CFB Packaged 
Field Compressors in Western and South- 
western United States. 

At Beaumont, units will be mounted on 
skids, equipped with all necessary piping 
and tested prior to delivery at the oil field 





FBI Gets its Man 


The FBI isn’t looking for Herbert 
Leroy Shockey any more, They’ve 
got him. Shockey was caught in 
Phoenix, Ariz., four months after a 
“wanted circular” was published in 
Wor.tp Ot. 

For this the FBI has passed along 
to Wor.tp Om its appreciation for 
“such fine cooperation in connection 
with efforts of the FBI to apprehend 
Shockey.” 
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Martin-Decker helps you 


GET MORE GOOD FEET PER BIT 


by eliminating 
out of 
gauge hole 























Drillers everywhere are fast 
finding that one of their best 
friends is the Martin-Decker 
Hydro-Mech Torque Gauge. It’s 
easy to see why. The Hydro-Mech 
quickly and accurately tells the driller 
when he has an out-of-gauge hole or 
locked cones. He gets maximum use from 
every bit, cuts out expensive reaming time 
—and gets more good feet per bit. 


The Martin-Decker Hydro-Mech Is An 
Indispensable Aid For Drilling—Con- 
trolled Reaming — Fishing — Milling —and 
Diamond Coring. 





7h Write For Descriptive Literature! 


MARTIN: SY? -DECKER CORP. 


HOME OF THE WEIGHT INDICATOR LONG BEACH, CALIFORNIA 
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Keep Your Blankety-Blank Feet Off the Seats! 


One service company issues the 
following printed 
passengers on its company airplane: 
If you will kindly observe the fol- 
lowing rules, it will be a lot easier 
and more comfortable for the crew. 


instructions to 


~ 


. Keep your 


. Keep your - 


heck with you. The boss does! 


- feet off the seats! 


. Only six people in the restroom 


at one time—please observe. 


feet off the seats! 








After -) whose airplane is this 10. Be thankful you arrive—any- 
anyway: where! 
1. Keep your — feet off the seats. 11 Always let the crew off first. 
2. Don’t get snooty with the crew After all, the — thing might 
remember, your pilot is still be on fire! 
learning to fly and he is more 19 Pjon’t bother the hostess: she’s 
scared than — ,along for the ride, too. 
3. Keep your feet off the seats. 13 Shut up! Keep your feet off 
+. Leave each crew member a the seats! 
healthy tip. ; 14. If the engine falls off, don't 
5. Don’t ask embarrassing questions show any fear—it might frighten 
of the crew, such as: the grew. 
a. Where are we? 15. By all means, don’t get airsick. 
b. What time will we land? At least wait until you’re off the 
c. Who made the last landing? airplane. 
d. How fast are we going, how 16. Don’t expect the coffee to be hot. 
high are we and what city did What do you want, egg in your 
we just pass over? They don’t beer? 


know! 17. And for Pete’s Sake—Keep your 
.If you don’t like the food, to feet off the — seats! 


_— 
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WIDTH OF RIG—8 FEET! 
FOR 9000-FOOT SERVICING! 
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WICHTEX Model F-75-Heavy-Duty truck or 
trailer mounted is recommended to 9000 feet 
with an 87-foot or 65-foot fabricated telescoping der- 
rick, or double telescoping 65’ x 7” x 8” mast, or 
double telescoping 87’ x 8” x 10” mast. Equipped with 
air friction clutches, air or hydraulic friction cathead, 
and winch mounted to raise mast. Write for specifica- 
tions: 


WICHTEX MACHINERY COMPANY 


P.O. Box 2250 WICHITA FALLS, TEXAS 


Manufacturers of Wichtex Servicing Units (2000’ to 12,000’ capacity) and Wichtex Portable 
Rotary Rigs (2,000 to 5,000’ capacity). 














The Honeymooners 

The newlyweds were honeymooning in 
Florida. As they strolled along the beach, 
he looked out toward the sea and ex. 
claimed: “Roll on, thou deep and dark 
blue ocean, roll.” 

The young bride gazed at the breakers 
and then in hushed reverent tones, she 
said: “Oh, George, you wonderful man. 
It’s doing it.” 


Do Something Fast 

Two government officials were trying to 
get rid of $120 million before seeking a 
new appropriation. “How about a bridge 
across the Mississippi River?” asked one. 

“That won’t cost enough.” 

To which the first one added, ‘“‘Length- 
wise ?” 


It’s Not Cricket 


A student in the English class fell asleep 
as the professor was reading one of the 
Canterbury Tales. Annoyed when he saw 
it, the professor let fly with the book, 
bouncing it off the sleeper’s head. 

“What hit me?” cried the victim. 

“That,” said the prof, “was a flying 
Chaucer.” 


Out of This World 


A Texas oldster, doing some gardening 
in his back yard was startled one day when 
a space ship swooped down out of the blue 
and landed in the middle of his lawn. A 
hatch opened and several little green men 
climbed out. Immediately they began to 
scan the landscape with field glasses. 

Curious, the man dropped his rake and 
cautiously approached the little green men. 
“Excuse me,” he said, “but what are you 
fellows looking for?” 

One of the little green men glanced at 
him scornfully and answered, “Little green 
women, of course.” 


The Toothless One 


A toothless termite went into the tavern 
and asked, “Where is the bar tender?” 


Strictly for the Birds 
“Well then,’”’ demanded the baby stork, 
“who DID bring me?” 


Must Be Love 

And then there is the tale of the two 
octopuses who strolled down Lovers Lane 
arm in arm in arm in arm in arm in arm 
in arm in arm. 


Money Counts 

“Can you give me change for this $18 
bill?” asked the city slicker. 

“Sure can, Mister,” replied the country 
merchant. “How do you want it? Three 
sixes or two nines?” 
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SECONDARY RECOVERY 


Since 1922 
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RESERVOIR ENGINEERING 


Water Flooding Gas Repressuring 
EVALUATION CORE ANALYSIS 
SURVEYS ECONOMICS 
Cost Estimates, Design, Installation 
FIELD SUPERVISION 
Phone 723-2167 
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McCullough Magna-Tector is 

the key tool in stuck pipe re- 

covery. It tells exactly where 

pipe is stuck and accurately 

locates the lowest free point TE LLS => .@*\" @@e Bia 

from which it may be recov- 4 

ered —all this in a matter of s 

minutes after the Magna- 2 

Tector is run in the well. OF LOWEST FREE 
This super - sensitive, elec- 


tronic-magnetic instrument IN STUCK PIPE 


will record even the slightest 


movement in a stuck string of 

pipe at any depth — movement 

of the stuck string at the test- | 
ing depth means free pipe — 
lack of movement means stuck or Os L 

pipe. And this tool is so accu- 





rate it will electronically 


record movement as little as {PANG NA T [n@),. 


the thickness of a human hair 


FEAIEC, P 


Thus the Magna-Tector 
paves the way. for immediate 
recovery of all free pipe and 
minimizes the fishing job for 
remaining stuck sections. It is 
equally effective in drill pipe, 
drill collars, tubing or casing. 

After the lowest free point 
has been determined, actual 
free pipe recovery is accom- 
plished by a McCullough 
String Shot Back-off, Chemical 
Tubing Cutter or Jet Casing 


"These companion tools se MrCallough TOOL COMPANY 


with the Magna-Tector, form 





, | olay tcl 3 mS —- e (O)  h—eol, ee ee 2?) eo). ee), | ab/egAddfess: MACTOOL 
an unbeatable team for eff- . ; 


cient, economical free pipe 


recovery. 
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BOOKS 


THE DRINKING PROBLEM ... And 
Its Control, The Gulf Publishing Com: 
pany, P. O. Box 2608, Houston 1, Texag 
by Dr. C. A. D’Alonzo, M.D., F.A.C.P; 
Price $2.95. 

The problem of alcoholism is probably 
one of industry’s biggest headaches. One 
of 50 industry employees is an alcoholic, 
The alcoholic has twice as many accidents 
as the non-alcoholic. Alcoholics lose 3§ 
million working days a year .. . and cost 
our national economy more than one bik 
lion dollars annually. Recognizing the need 





CLASSIFIED ADVERTISING 


RATES: Regular Classified (undisplayed) set in this size type: 20 cents per word. Minimum 
charge $4. Blind box address in our care counts six words. Replies forwarded without charge. 
Display Classified ads, set in suitably larger type with ruled border, $13.50 per column inch. 
Ten percent discount for two or more insertions of same copy in consecutive issues. All classified 
ads payable in advance. Send copy and checks to: Trading Post Classified Section, World Oil, 


P. O. Box 2608, Houston, Texas. 





BUSINESS SERVICE 


BUSINESS SERVICE 





8 Financial Contacts, Underwriters, Private 
Brokers reached, No shopping. Confidential. 
Send details to Consultant—817 - 5lst Street, 
Brooklyn, N. Y. 





® $100,000 TO INVEST WITH SERVICES in 
oil supply business or oil jobber company. 
Experienced, college graduate, write Box 
198-W, WORLD OIL, Houston, Texas, 


ANU EMPLOYMENT SERVICE 
Serving 
The oil industry by securing and completely 
processing qualified technical and adminis- 
trative personnel. 
A WORLD-WIDE SERVICE 
TO A WORLD-WIDE INDUSTRY 
711 Main Bidg., Suite 814 CA 3-4113 
Houston, Texas 








SITUATIONS WANTED 





® Developer with 20 years experience in oil- 
field equipment desires work on new ideas 
and products. Write or visit Clifford B. 
Bogle, 65542 Jessamine, Houston, Texas. 





FOR SALE 





#100 Miles 10%”. 307 Wall Pipe. Used, in 
excellent condition. Immediate delivery. Plain 
end Machine cleaned, coated. Central Ohio 
Pipe Co., P. O. Box 5412. Shepherd sta. 
Columbus, OChio 3. Phone C.L.35527. 





® Kentucky—Shallow drilling southeast from 
Green County and near old production in 
Cumberland County Block 1195 acres 5 years 
low rental commercial leases. Price $20.00 per 
acre 1/16 over ride. Come inspect, wire— 
phone. 

W. V. Cravens, Russell Springs, Kentucky 


WORTH INVESTIGATING!!! 
Equity 
PNEUMATIC DERRICKS 


Boom lengths . . . 9 ft. to 25 ft. 
Capacities up to 5,000 Ibs. 
Ideal for rigs, wharves, docks and plat- 
forms . . . for handling cargo, supplies, 

small boats, etc. 
Also available in electric power. 


Equity 
ICE MAKING MACHINES 


150 Ibs. to 2,000 Ibs. per day. 
Completely self-contained with Electric 
Motor (A.C. or D.C.) 

Gasoline or Diesel drive. 
Ideal for Remote, Locations, Construc- 
tion camps, oil rigs, etc. 
Advise your requirements. 
We'll quote to meet your Needs. 


Equitable 


EQUIPMENT CO., INC. 


410 Camp Street New Orleans 12, La. 
Dept. X 














LIKE TO HAVE FACILITIES IN PERU? 


You can save money by using my facilities 
and services for your administrative and 
contact work. Particularly suitable for oil 
companies, geophysical and service organi- 
zations desirous of expanding but not yet 
ready for full scale operation. Box 197-W, 
WORLD OIL, Houston, Texas, 








VENEZUELAN CONTACT 


Do you need Venezuelan Contacts, Rep- 
resentations, Surveys or “local know- 
how,” if so write 


TEN EYCK HULL 
Edificio Galipan Caracas, Venezuela 
Cable: CALLHULL Telephone: 33-31-95 








“Stowers for Thought 4 


SOUTHWEST FLORIST 
Bank of The Southwest Bldg. 
Houston, Texas 

CA 5-6603 


Cable Address: 
SOUFLO, Houston, Texas 











KEY PERSONNEL SERVICE 
Phone CA 5-0727 711 Main, Suite 409 
Houston, Texas 


Specializing in Screening and 
Placement of Exploration, 


Drilling, & Production Personnel. 


Foreign and Domestic 
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for a concise and authoritative book on 
alcoholism, Gulf Publishing Company hag 
this book. Dr. D’Alonzo, the author, is 
assistant medical director for E. I. du Pont 
de Nemours and Company. 

The book covers important questions 
such as: What is alcoholism? What are 
the fears of the alcoholic? Is there a typi- 
cal description of an alcoholic? What is 
Industry’s role? What is the treatment?) 
What is the cure? The book deals not only 
with alcoholism generally, but also dis 
cusses its effects, care and treatment when 
encountered on the job. (The book may 
be purchased from Gulf Publishing Com- 
pany, P. O. Box 2608, Houston 1, Texas.) 7 


HOW TO INVENT, The Gulf Publish- 
ing Company, P. O. Box 2608, Houston 

1, Texas, by Forrest E. Gilmore. Price? 

$2.50. 

Extensive research indicates that with 
proper training the creativity of this coun- 
try’s scientists and technologists can 
increased at least eight times. 

This book provides the reader with a} 
guide to mental techniques of learning to 
invent . . . and their application to daily 
thinking. According to the author: “...9 
just because you have never invented any- 
thing does not mean you have no talent 
for it.” He points out that there is no 
easy or magical way to become an inven- 
tor. 

In addition to the many interesting 
coverages of best ways to prepare for in- 
vention, the book provides the reader with 
a detailed discussion of patent practices he 
should know such as: how to decide what 
is patentable, how to go about obtaining 
a patent, what a patent really means, how 
to protect your patent from the beginning. 

It is available from Gulf Publishing 
Company, P. O. Box 2608, Houston 1, 
Texas. 


PETROLEUM REVIEW, REEVES, 
LOVING AND CULBERSON COUN- 
TIES, TEXAS, Phifer Petroleum Publi- 
cations, P. O. Box 20024, Houston 25, 
Texas, $15. 

Three counties of the Delaware Basin 
of West Texas are the subjects of a new 
oil reference book. The new book is No. 
13 in a series that has covered many of 
the major oil and gas producing counties 
of West Texas and New Mexico and that 
will eventually include all of them. 

The review was compiled by Robert L. 
Phifer from the records and hearing files 
of the Railroad Commission of Texas. 
Although the three counties are included 
in the same book, a separate section 18 
devoted to each. There are 29 illustra- 
tions, including structure maps of various 
fields presented as exhibits at Commission 
hearings, logs of discovery wells an 
county maps with the fields outlined in 
color. 
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cation largely eliminates the causes of valve failure. 
How much would you save if you had a valve that 
never needed to be replaced —or that outlasted your 
present valves by ten or twenty times? Try just 
one Rockwell-Nordstrom Valve on your toughest ~< O C K VAS L i 
service. Rockwell Manufacturing Co., Pittsburgh 8, 

Pa. Canadian Valve Licensee: Peacock Brothers Ltd. 


ROCKWELL-Nordstrom VALVES 


another fine product by 


difference ....... 
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EQUIPMENT 
and SERVICES 


Prilling -Production -Exploration 


New im 


For more information on equipment and services described in this issue, 
circle key numbers on postage-paid postcard and mail to WORLD OIL. 
































Electric Control Panel 

A new LACT electric control panel 
is designed to provide dependable and 
automatic delivery of merchantable 
oil to the pipe line. One section of 
panel is a graphic illustration of the 
transfer system, with lights indicating 
liquid levels and quality. All compo- 
nents are rugged industrial type, per- 
mitting long-lasting, trouble-free op- 
eration. Entire system is housed in a 
single dust-tight wall mounting case. 
(Instruments, Inc.) 


For more data, circle El on postcard 





New Line of D-Sanders 

A new line of D-Sanders, called the 
Model 112, has 
Heart of the line is the 
Dorrco DorrClone. 
of from 400 gpn 


introduced. 
12-inch 
a fluid capacity 


been 


25 psi feed pres- 


140 





sure to 510 gpm at 40 psi feed; re- 
placeable Hycar liners assure long 
life and low maintenance costs. Large 
size openings in the DorrClone re- 
duce chances of plugging by lost 
circulation materials. According to 
the manufacturer, design of Dorr- 
Clone increases effectiveness of the 
D-Sander since overflow drops to a 
minimum when mud is sand-free. 
(Salt Water Control, Inc. Supple- 
ments data on Pages 4419-4422, 1958- 
1959 Composite Catalog). 


For more data, circle E2 on postcard 


New Light Weight Pump 

A new 16-inch pump with major 
design advances is now available. The 
advances are based on proven me- 
chanical principles applied to a slush 
pump for the first time, according to 
the manufacturer. The first is a 
planetary gear system of the type 
used in heavy equipment in which 
performance is a must. Revolutionary 
crosshead assembly is a perfect circle 
consisting of plated cast steel operat- 
ing in a honed cylinder to maintain 
(The 
Wheland Co. Supplements data on 
Pages 5137-5156 & 3056-3058, 1958- 


1959 Composite Catalog 


alignment in every direction. 


For more data, circle E3 on postcard 
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New Gas Turbine Engine 

This basic Jupiter engine is about 
one-sixteenth the weight of conven- 
tional engines of similar horsepower. 
Weight savings reduce transportation 
costs and provide easier handling. 
Lightness and no vibration reduce 
substructure requirements. The en- 
gine occupies only 71 cubic feet. No 
cooling system is required. Oil 
changes are infrequent due to low 
consumption and absence of oil con- 
tamination. It is suitable for draw- 
works or mud pump drives on all 
drilling rigs. (Solar Aircraft Com- 
pany). 

For more data, circle E4 on postcard 


~ 





Hydraulic Line Stripper 

The ‘Double-E’ Hydraulic Line 
Stripper is designed to eliminate the 
dangers incurred in using manually 
controlled oil savers. The tool has 
an opening large enough to pass the 
sinker bar and rope socket; eliminates 
the split housing which requires bolt- 
ing together. Due to even pressure 
applied by the hydraulic system, the 
manufacturer says that longer rubber 
and bushing life is obtained. Simpli- 
fied design requires no special tools 
or training in its operation. (Equip- 
ment Engineers, Inc. Supplements 
data on Pages 1684-1685. 1958-1959 
Composite Catalog 


For more data, circle E5 on postcard 
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When you hang Liners 
/ USE 


AUGUST 1, 


7 


1959 


/ypes are available for every well condition! 


Baash-Ross Liner Hangers — including plain type, regular 
action packing type, delayed action packing type, and Liner 
Hangers with hold-down slips, as well as setting tools and cement- 
ing manifolds — meet every requirement for safety in positive 
setting and, when necessary, effective cementing jobs. 


Write for the new Baash-Ross technical manual on Liner 
Hangers which gives full information on all Baash-Ross Liner 
Hanger equipment and liner hanging techniques. 


BAASH-ROSS DIVISION 


OF JOY MANUFACTURING COMPANY 
GENERAL OFFICES: 5306 CLINTON DRIVE, HOUSTON, TEXAS 


AREA OFFICES: FOREIGN OFFICES: 
Houston, Texas, Odessa, Texas, Dallas Texas; Monte Carlo, Monaco; Mexico City, Mexico; 
Long Beach, Cal.; Casper, Wyoming; Okla- Greenock, Scotland; London, England; Paris, 
homa City, Okla.; Olney, Ill.; Calgary, Alberta, France; Caracas, Venezuela; Buenos Aires, 


Canada; New York, N. Y. Argentina; Rio de Janeiro, Brazil; Tokyo, Japan 


WORLD OIL For more data on advertised products, use Readers’ Service Cards, last page. 
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B and W 
MULTIFLEX 
SCRATCHER 









FRICTION-LOCK 










: CLAMP) = 
B and W = 
LATCH-ON 
CENTRALIZER 
.’ 8; 


OTHER PRIMARY CEMENTING TOOLS: Hinged 

Coil Scratchers © Rotating Scratchers, 
ex and Nu-Coil Types © Automatic 
ollars @ Stabilizers @ Rotator 
@ Liner Centralizers. 







Well Completion Specialists 


GULF COAST 
Box 5266 
Houston 12, Téxes 
Phone WA 3-6603 


WEST COAST 
19706 S. Normandie Ave. 


Torrance, California 
Phone FAculty 1-2463 
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Mobile, Collapsible Building 

A mobile and collapsible building 
that can be erected and ready for 
occupancy in 20 minutes, yet features 
extreme ruggedness. Several units can 
be joined together to provide mess 
halls, offices, dormitories and other 
uses. An important advantage is that 
the S-816 is a knock-down building 
that collapses into a very small pack- 
age, resulting in lower shipping costs 
and faster handling. Available in 
semi-deluxe and deluxe models. ( Por- 
taKamp Company, Inc.). 


For more data, circle E6 on postcard 





Dehydration Unit 

A new glycol-type gas dehydration 
unit is called the Unidryer and fea- 
tures extreme flexibility. With slight 
modification, it can be used as a 
gathering system unit and will main- 
tain good dehydration and minimum 
glycol losses at high temperatures, 
even downstream from compressors 
handling gas at temperatures to 130° 
F. The Unidryer, according to the 
manufacturer, can be installed on an 
intermediate pressure well, with flow- 
ing pressure up to 2,000 pounds, and 
the only unit of process equipment on 
the lease. (Sauder Tank Co., Inc.) 


For more data, circle E7 on postcard 


on advertised products, use Readers’ Service Cards, last page. 
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New YVC Comet Bit 

The ‘YVC Comet’ series bit, which 
combines features of both tooth-type 
bits and the ‘Cobra’ tungsten-carbide 
insert bits, is the latest addition to 
the Reed line of insert products. By 
means of a combination of circum- 
ferential teeth with tungsten-carbide 
inserts imbedded between the teeth 
and on the gage, it gives optimum 
footage and rate of penetration with 
full gage hole in _ hard-formation 
drilling. Provides a solution to the 
problem of drilling the unconsoli- 
dated formations of hard and soft 
strata. (Reed Roller Bit Co. Supple- 
ments data on Pages 4221-4288, 
1958-1959 Composite Catalog). 


For more data, circle E8 on postcard 


New Stuffing Box 

A new split-top stuffing box for 
packing off pumping wells has been 
announced. Split-top design permits 
complete removal of the top and 
upper bushing. Box housing is made 
of ductile iron, reported to have twice 
the shock resistance of metals ordi- 
narily used in stuffing boxes. (Alten 
Foundry and Machine Works, Inc. 
Supplements data on Pages 173-176, 
1958-1959 Composite Catalog). 


For more data, circle E9 on postcard 
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When You're Ready to Buy: 
LOOK FIRST IN COMPOSITE CATALOG 





The current COMPOSITE CATA- 
LOG is by far the most complete 
compilation of data ever published on 


oil field equipment and services. 


Its three volumes contain the com- 
plete or condensed catalogs of more 
than 500 leading manufacturers and 
service companies serving this world- 
wide industry. In this edition you’ll 


find detailed information on more 
than 3,000 oil field products and 
services—all completely indexed and 
cross indexed for quick, convenient 
usage. 

There is nothing else like the COM- 
POSITE CATALOG for the oil and 
gas exploration, drilling and produc- 


ing industry. 


) FOL ig 
ND Cea 


SERviges 





THE COMPOSITE CATALOG 


OF OIL FIELD EQUIPMENT AND SERVICES ° 


P. O. Box 2608 


AUGUST 1, 1959 


WORLD OIL 





PUBLISHED BY WORLD OIL 


Houston, Texas 


For more data on advertised products, use Readers’ Service Cards, last page. 
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New Air or Gas Starter 

The Champion air or gas starter 
has been designed and field proven to 
be the most compact, efficient and 
durable of any type starting equip- 
ment available for internal combus- 
tion engines, according to the manu- 
facturer. It is easily adapted to any 
installation and tends to eliminate the 
hazards of hand cranking and the 


PERFORATE 
TUBING 

IN THE 
WELL 


KINLEY 
TUBING 
PERFORATOR 


























M. M. Kinley F ] : * 
Company inconvenience and high cost of in- 
Ucensees dependent gasoline starting motors, 
ABILENE, TEXAS—Hudson-Eads, Inc... .OR 2-533! electrical systems or other pressure i 
“embed Whelian Oven, & A. operated equipment. (Champion Air 
BAY CITY, TEXAS—J. P. Graham....... Cl 5-4526 eer . 
BEAUMONT, TEXAS Equipment Company). 3 
Assoc. Eng. & Eqpt., inc..... TE 5-7046, ZF 8-2023 . ' 
OU demas VENEZUELA For more data, circle E10 on postcard H ° 
he Engineers . . 
CASPER, WYOMING—C. A. White....... .3-5264 : Acoustic Logging System E 
CORPUS CHRISTI. TEXAS—Tolle, inc.. .TE 5-5367 “_" io cadinciee tuasill c 
f 2w oil well ve y 
FORT MORGAN” COLGRADO-—<: A’ inte” 7o18 sticos than eheetiiniemmanes 
. —C. A, Reads en — a —— 
QLENDIVE, MONTANA—C. A. While. ..EM 5-3833 system gives five simultaneous tossing 4 
rierne Weil Service Co, wees senses ees ees 3-5396 records on one run. It provides an 
HOUSTON. TEXAS na perpen economical one-run service for the 
ssoc. Eng. en |) Se - e . =. oo 
HOUSTON, TEXAS. a acacia geologist, engineer and geophysicist. 
- Western e OF, GO cccccccccecs - ae" : c P 
HOUSTON, TEXAS Y it al S . 7 
bong Line Production G9.....00..0000+ en 2-8790 C ombin¢ d with SP or gamma-ray 
Assoc. Eng. ag CE 5.6770 logging, the Empire VS Acoustic log 2 
MOO, BBG... cc ccccccsessccsscccseseses - é . fs . . ee war 
LIBERAL, KANSAS—Rainbo Service. Main 4-3598 provides lithological data. The log 
wauagoue Service & Fant. SET MU 2-163! | itself provides vital information for = 
’ A UP 2.0397 determining porosity, velocity and 
"Wire Line Service, Inc.......... FE 2-6497 : . . 
OKLAHOMA CITY, OKLAHOMA a for correlation purposes. Features in- 
plisinbe Service Co....-..... ME 4-2131, ME 4-0105 Radia: tile aalese Moise tan 
Eddie Jones Eng. Go., Pettus 16. Booville, FL 8-1218 ciude. Sl 8 e rece an r AC om Ic log; i 
SHARVEPORT, LOUISIANA Comes, Ine. 3 352i dual receiver log with choice of 1-, 
WHITTIER, CALIFORNIA . me ; : 
Kline Wire Line Co... ..............., .OX 3-273! 2- and 3-foot spacing or receivers 
f WICHITA FALLS, TEXAS—Hudson-Eads, Inc. 
: 322-8584, 322-1792, 767-8727, 723-4690, 767-3793 


and switching in the hole. (Empire 








New Mud-O-Graf Geophysical, Inc.). id 


| ‘ 69 ° 
SE | A new ‘Mud-O-Graf’ will handle For more data, circle E13 on posteard 
NCRE | lost circulation material and foamy 


mud with no adverse effect on the 

Cl accuracy or on the operation of the 

ROD weighing unit. Unit is smaller and it 
V CLEAN OUT can be installed to weigh mud com- 


ing from the hole and/or mud being 


CHOKING SAND returned to the hole. The new single 


r= 
Zz 





Excessive sand and sediment line recording is easier to read and 
holds back your oil. For fast, is visible to the driller. Rig vibration 
easy clean out with fewer does not affect either the accuracy or 
round trips and less down- the general operation of the new re- 1 -Bolt Polished Rod Clamp 
time, use world famous Miller corder. (Warren Automatic Tool > ait lis] ail i 
Sand Pumps he: A new one-bolt polished rod clamp 
Ps. Company). : ; 
oem Gump ames is now available in all standard pol- 
For more data, circle E11 on postcard : . x T . 
: , she sizes. Tee hez akes 
0.D.—2¥%, 3, 344, 4%, 5, 5%, 7 in. ished rod sizes. Tee head bolt m 
Lengths—20, 25, 30 ft. Three-Stage Compressor it possible to remove clamp quickly, 
Composite Catalog, Page 3400 A three-stage compressor has re- easily. Called the Wonbolt, Sr., clamp 
Write for descriptive price list cently been developed. It is designed sits flat on either end. Makes full 
to furnish an automatically controlled, circle contact with rod at top, bottom 
M Le R constant force of 250 psig, with mo- and at staggered intervals. Tighten- 
TY ne mentary pressures up to 300 psig. jing clamp does not bend rod. Bolt, 
A SSS This level extends well into deep nyt and washer are cadmium plated 





rilline r ire -nts sti in- ° ° ° ° 
d illing requirements, but still main- to resist corrosion. It is 41/4 inches 
tains the important space and main- 


Miller Sand Pump Co high, 6 inches wide, and weighs 13 
: tenance advantages of the rotary 


pounds. (Alten Foundry and Ma- 

















General Offices, Box 4516 compressor. (Allis-Chalmers Manu- ; ; 
Oklahoma City 9, Okla facturing Company Supplements data chine Works, Inc. Supplements data 
EXPORT OFFICES on Pages 165-172. 1958-1959 Com- 0m Pages 173-176, 1958-1959 Com- | 
30 Rockefeller PI . ‘. : onsite C: = 
maw YORK CITY Atarey m posite Catalog). posite Catalog). 
For more data, circle E12 on postcard For more data, circle E14 on postcard 
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Why AMERICAN IRON Universal “55” is the 
friction CATHEAD for your drawworks! 


Designed for use on ANY SIZE drawworks, the American Iron 
**55”’ Cathead gives you extra power and extra safety when and 
where you need it. In addition, you get many outstanding advan- 
tages when you specify the Universal “55” HERE ARE A FEW: 


@ SIMPLE and QUICK installation. 

@ PRE-ADJUSTED at factory. 

@ SMALLER overall dimensions. 

@ SPIN and TONG with positive control. 

@ Both AIR and MANUAL controls available. 


EXTRA SAFETY! : @ NO SHOCK, on engagement and release. 
Safety stationary @ REMOVABLE STEEL SPOOL... more road clearance. 


guard (encloses Your American Iron Sales Representative will 
—_ mechanism). 
be happy to explain these and the many 
; additional advantages. 

Rope divider 

is mounted to ; 

the safety Available through your Supply Store 

genes. BE SURE IT'S THE BEST... SPECIFY AMERICAN IRON 





AMERICAN IRON & MACHINE WORKS COMPANY, INC. 
= 518 North Indiana Avenve + Oklahoma City, Oklchoma 


Pp T 
a Subsidiary of AMERICAN MACHINE & FOUNDRY COMPANY 





AUGUST 1, 1959 WORLD OIL For more data on advertised products, use Readers’ Service Cards, last page. 





z 





Literature 


To get your copies, circle key numbers on 
postcard and mail to WORLD OIL 


Fluid Power Take-Off 

Twin Disc Clutch Company has 1s- 
sued a new eight-page bulletin on 
Disconnecting Fluid Power Take-Offs. 
Bulletin contains complete details on 
performance characteristics as well as 
dimensions and specifications of Model 
21 HUD-O and Model 27 HUD-OO 


couplings. 





To get a copy, circle E15 on postcard 


Offshore Drilling Platforms 

A 24-page booklet available from 
De Long Corp., describes the pat- 
ented De Long jack and illustrates 
the De Long method of designing 
and building self-elevating offshore 
drilling platforms, piers, docks and 
other structures. 


To get a copy, circle E16 on postcard 


Surface Intermitters 

Merla Tool Co. has published a 
bulletin describing time and pressure- 
controlled surface intermitters and 
motor valves used for gas lift con- 
trol, stop-cocking flowing wells and 
regulating back pressure. 


To get a copy, circle E17 on postcard 


New Tubing Joints 

New Dual-Seal tubing joints are 
shown in a new handbook from 
Hardy-Griffin Engineering Corp. The 
new joints feature a positive sealing 
Teflon ring seal and a mechanical 
metal-to-metal thread seal. Handbook 
also tells how to calculate running 
clearance in casing. 


To get a copy, circle E18 on postcard 


Small Valves Catalog 

Kerotest Manufacturing Co., has 
just released Section N of the com- 
pany’s new steel catalog covering 
small valves for general application. 
Working pressures, specifications, 
construction and applications are in- 
cluded. 


To get a copy, circle E19 on postcard 


Frac-Guide Available 

A new booklet from Dowell Incor- 
porated called “frac-guide” com- 
bines field and theoretical data on 
the completion of oil and gas wells 
where the formation fracturing tech- 
nique is used. 


To get a copy, circle E20 on postcard 
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®@ Dot preceding name of advertiser indicates that detailed data on products and 
services of the firm will be found in current 22nd (1957) edition of The Com. 
posite Catalog of Oil Field Equipment. 
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